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Executive Summary 
Sustainability Impact Assessment (SIA) is a process for assessing the likely economic, social and 
environmental impacts of policies and projects before they have been formulated.1 This SIA considers the 
proposed closing of Packer Avenue to vehicular traffic in order to make a pedestrian walkway at Lehigh 
University in Bethlehem, Pennsylvania. The goals of the proposed Packer Avenue Promenade project are 
to knit together the northern and southern halves of Lehigh University’s Asa Packer Campus and improve 
the safety and mobility of pedestrians. Given that this project has the potential to affect students, faculty, 
staff, and community members, we have analyzed the possible positive and negative impacts with regard 
to local business and the arts, the natural environment, sense of place, traffic and transportation, 
pedestrian mobility, exposure to pollutants, and safety and emergency access. This document also puts 
forth recommendations in an attempt to maximize the positive impacts of the proposed project.  
SIAs encourage the use of various assessment tools, depending upon which are the most appropriate for 
the stakeholders and the impact under consideration. Methods of assessment were tailored to each issue 
and included literature reviews, interviews with experts and stakeholders, surveys, and quantitative data 
collection. Local businesses, restaurants, and arts organizations were interviewed and a small number of 
Zoellner Arts Center patrons participated in an online survey.  
One of the main concerns with the proposed closing of Packer Avenue to vehicular traffic is the impact it 
will have on the local community and its relationship to Lehigh University. Packer Avenue is currently 
owned by the City of Bethlehem, bringing in revenue from 64 metered, curbside parking spots and offering 
a through street for members of the community. Closing this road to vehicular traffic raises questions 
regarding the inclusivity of the community in the project, changes in traffic patterns and automobile 
emissions, and impacts on local businesses.  
The proposed project may have both positive and negative impacts. Among the most significant are 
improved aesthetic and prospective student experience, decreased stormwater runoff and greenhouse 
gas emissions, reduced exposure of students to harmful vehicular emissions, and impacts on accessibility 
and mobility. Our recommendations include, but are not limited to, addressing potential parking issues at 
Zoellner Arts Center, implementing bioswales with appropriate vegetation, conducting further traffic 
studies that include the broader South Side area, providing alternative accessible transportation options, 
implementing programming in the new space to improve communal sense of place, and using tactical 
urbanism to test the road closure for effectiveness and approval before implementing the proposed 
project.  
Appendices include our online questionnaire, our free-list exercise and interviews, United Nations 
Sustainable Development Goals and their respective relationships to our impact areas, a greenhouse gas 
emissions from recycled asphalt concrete chart, recommended plant lists, our semi-structured Interview 
methods and results, our pedestrian count results and exposure to emissions methodology, University 
Rating Lists coding, event programming coding, idling vehicles and associated GHG emissions and other 
pollutants, select information from the transportation impact study, our campus commuting behavior 
methodology, and our well-being and financial costs of lost time in traffic methodology. 
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Utilize natural/green features. ●      
Focus on function first, then maximize aesthetics. ●      
Implement tactical urbanism. ●      
Maximize exposure to nature. ●      
Increase community programming. ●      
Strengthen inclusionary programming. ●      
Use the Alumni Memorial parking garage for Zoellner Arts Center overflow and use the 
existing campus bus system to ferry patrons to the Arts Center. 
 ●     
Co-market performances with local restaurants with parking.  ●     
Encourage the use of Lyft and Uber.  ●     
Implement valet parking at Zoellner.  ●     
Shift performances with general public interest that exceed the capacity of the Zoellner 
garage to ArtsQuest Levitt Pavilion. 
 ●     
Shift Zoellner Arts Center traffic from Packer Avenue to Fourth Street, in accordance 
with recommendations made by the Pennoni Transportation Impact Study 
 ●     
Develop signage for Fourth and Webster Streets to direct patrons to and from Zoellner.  ●     
Conduct another traffic study during a performance with a general audience.  ●     
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Implement waste disposal best practices.   ●    
Implement soil perturbation and erosion prevention best practices.   ●    
Air and water pollution mitigation.   ●    
Mitigate greenhouse gas emissions from sourcing and disposal of materials.   ●    
Increase amount and diversity of vegetation.   ●    
Employ native plant species that have co-evolved in the Lehigh Valley with pollinators, 
birds, insects, and other animals. 
  ●    
Reduce the amount of paved service as much as possible and use the Runoff Calculator 
to estimate runoff amounts. 
  ●    
Provide areas of natural vegetation, including native species and diverse types of 
species, to improve ecosystem function and surface runoff uptake and filtration. 
  ●    
Implement designs such as bioswales to naturally capture, filter, and manage runoff.   ●    
Choose plants that are functional, aesthetically pleasing, and complementary to the 
natural and human environment. 
  ●    
Continue electrification of Lehigh University bus fleet.    ●   
Plant native trees to partially offset CO2 emissions.    ●   
Clearly communicate changes to traffic pattern with signage and outreach.    ●   
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Conduct transportation impact study for surrounding community.    ●   
Build ramps and provide a publicly accessible map highlighting alternative accessibility 
routes. 
    ●  
Invest in a centralized office for all University stakeholders with disabilities instead of 
separate offices for students, faculty, and staff. 
    ●  
Ensure commuters have access to parking with close proximity to workspaces.     ●  
Appoint a committee that includes non-Lehigh community members to establish and 
maintain communication with greater Bethlehem. 
    ●  
Include public health expertise in the planning process.     ●  
Include features along the walkway that encourage recreational activities.     ●  
Install proper lighting and illumination to promote a safe environment.      ● 
Encourage safe biker and pedestrian interactions by managing bike traffic.      ● 
Discourage hostile vehicles (terrorism) by implementing horizontal deflections at the 
intersections of Webster Street and Packer Avenue and Vine Street and Packer Avenue. 
     ● 
Packer Avenue Promenade │ Sustainability Impact Assessment   1 
Introduction 
What is Sustainability? 
Sustainability is a holistic process that integrates environmental, economic, and social aspects of change. 
As various attempts have been made to define sustainability, its meaning has evolved. Over 30 years ago, 
the Brundtland Commission defined sustainability as meeting, "the needs of the present without 
compromising the ability of future generations to meet their own needs.”2 Although this definition is not 
comprehensive, it realizes the need to consider social, 
economic, and environmental aspects of development. 
Sustainability is an emerging and vital concept that must 
be integrated into all facets of growth. The United Nations 
created the Sustainable Development Goals, which serve 
as a “blueprint to achieve a better and more sustainable 
future for all.”3 The 17 goals address numerous global 
challenges, including themes such as equity, justice, 
poverty, and climate. Each goal has separate targets, but 
the goals should be considered as an interconnected, 
holistic set. Sustainability Impact Assessments (SIAs) 
should strive to address as many of the SDGs as possible. 
Why a Sustainability 
Impact Assessment? 
In order to meaningfully address all aspects of 
sustainability, the integrated environmental, economic, and social impacts of a project should be 
assessed. Building on Environmental Impact Assessment (EIA), SIAs offer a more comprehensive guide to 
decision-makers by expanding the scope of assessment. SIA is a process for assessing the likely economic, 
social and environmental impacts of policies and projects before they have been formulated and to 
recommend actions to mitigate those effects.4 A main component of an SIA is broad stakeholder 
participation. This ensures input from diverse participants and makes transparent the wide implications 
of the proposed project.  
EIA assumes that economic development is a social benefit that accrues to a broader economy spatially 
distributed beyond the immediate area of the development project.5 Environmental impacts are not 
assumed; they must be estimated via the assessment and are limited to the immediate areas of the 
development project. As a result of this imbalance, the global economy grows while the environment 
steadily deteriorates. SIA expands the scope of environmental impacts beyond the immediate area. For 
example, greenhouse gas emissions are assessed in addition to the release of local toxins. Assessment of 
a riverine project that reduces the flow of water would include downstream impacts. In the Western 
United States, individual dam and water diversion projects withdrew water from the Colorado River. While 
“Sustainability means to be 
conscious of both local and 
global communities, to conserve 
and manage resource 
consumption as regenerative 
rather than destructive, and to 
consider human welfare and 
economic success for future 
generations.” 
Sustainability Impact Assessment for 
the proposed Da Vinci Science City, 
Easton PA 
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the effects on local ecosystems in the immediate areas may have been minimal, the cumulative effects of 
all the projects resulted in negative impacts in the Colorado River Delta, including wetland loss and aquatic 
ecosystem degradation. The goal of SIA is to reduce such cumulative effects by expanding the spatial 
scope of analysis for individual projects. 
Sustainability requires us to consider impacts on human well-being and quality of life. SIA does not assume 
that economic development always increases well-being or that benefits are distributed fairly. Traditional 
EIA might include economic metrics like additional jobs and wages, tax revenue, and economic 
productivity, but does not consider factors related to happiness and life satisfaction. Traditional metrics 
de-humanize those affected by reducing their experience to abstract data. SIA might assess additional 
types of well-being, like sense of place and satisfaction with social relationships, which are fundamental 
to human well-being. The steadily growing gap between the rich and poor is not indefinitely sustainable, 
and SIA could include potential effects on social stratification. 
As Lehigh University pursues further growth and development, the possible positive effects this can have 
on the surrounding environment, community, and economy should be considered and optimized, while 
negative effects should be mitigated. The Campus Sustainability Plan 2020 outlines goals for 
improvements in sustainability related to Academics and Educational Experience, Campus and Community 
Engagement, Operations, and Planning and Administration.6 Implementing SIAs is a vital step towards 
meeting the goals outlined in the Sustainability Plan. In order to foster a sustainable community that will 
continue to thrive, all of the aspects of sustainability - environmental, economic and social - must be 
considered together. SIA will aid in understanding the effects created by various projects, while also 
providing recommendations for the most sustainable path.  
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Conducting a Sustainability Impact 
Assessment 
Best Practices 
While the OECD’s Guidance on SIA acknowledges that conducting an SIA is a nonlinear process that 
involves feedback loops, it also outlines a logical progression of steps that should be followed.7 
Step 1. Screening the proposal 
Step 2. Scoping the assessment 
Step 3. Selecting tools and methodologies 
Step 4. Ensuring stakeholder participation 
Step 5. Analyzing the economic, environmental, and social impacts 
Step 6. Identifying synergies, conflicts, and trade-offs 
Step 7. Proposing mitigation measures 
Step 8. Presenting the results and options to policy-makers  
 
The first two steps involve determining if an SIA is relevant to a particular project and the extent of the 
impacts that will be assessed. Steps 3 and 4 are crucial for designing an SIA that measures impacts with 
reliability, validity, and social inclusivity. When selecting tools and methodologies, it is ideal to include 
both quantitative and qualitative indicators in order to capture both objective and subjective measures 
and increase the comprehensiveness of the assessment.8  
There are many ways to ensure public participation, based on the objectives of social inclusion and scope 
of the assessment. Some of the potential positive outcomes of public participation in an SIA include 
allowing affected stakeholders an opportunity to influence decisions, enhancing democratic capacity and 
social learning among participants, empowering marginalized individuals and groups, incorporating local 
information and knowledge, and adding legitimacy to the authority of the SIA.9 
Our Methodology 
In determining the scope of assessment for the Packer Avenue Promenade project that is proposed by 
Lehigh University, we identified impacts to consider. These included the potential positive and negative 
impacts to sense of place, safety and emergency access, environmental sustainability, pedestrian mobility, 
local businesses and the arts, traffic patterns and greenhouse gas emissions, and pedestrian exposure to 
emissions from idling vehicles. Our class broke into sub-groups to allocate the research and analysis for 
each of these topics. 
We also engaged in social context mapping10 to consider the participants and stakeholders relevant to this 
project in terms of their cultural values and expectations. This helped us identify key informants to 
interview. The subgroups collected data about vehicle idling times and pedestrian exposure to emissions 
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through a Traffic Observation Survey and Pedestrian Count. Students, faculty, staff, local business owners, 
and safety experts were interviewed about the potential impacts of the project. Additionally, an online 
questionnaire was sent to Lehigh University students, faculty, and staff to gauge how the Lehigh University 
community would be impacted by this project. 
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Introduction to the Packer Avenue 
Promenade 
Project Overview 
This report uses SIA to analyze the potential impacts of proposed changes to a main road on Lehigh 
University’s campus - Packer Avenue (FIGURE 1). Packer Avenue is currently a relatively heavily traversed 
road with metered parking on both sides of the street. It is used primarily by people affiliated with the 
university, with university Transportation Services estimating that over 70% of the cars parked on Packer 
Avenue are Lehigh University affiliated.11 This project would close a segment of Packer Avenue (roughly 
0.2 miles) from Vine Street to Webster Street to car traffic and replace the existing road surface with a 
pedestrian walkway. This would eliminate 64 Bethlehem Parking Authority parking meters and redirect 
traffic to roads north of Packer Avenue. It would add trees, stormwater management installations, seating 
areas, and multi-use plaza spaces to the existing space, creating the Packer Avenue Promenade.12 
Project Context 
The Packer Avenue Promenade project 
follows a pattern of eliminating vehicle traffic 
from roads on the interior of campus. 
University Drive, Memorial Drive, and Library 
Drive, all now pedestrian walkways, have 
been closed to cars over the years. The 
outcomes of these previous projects can 
provide some insight as to the potential 
impacts of the Packer Avenue Promenade 
project. 
In addition, the Packer Avenue Promenade 
project is one component of a larger planned 
evolution of Lehigh University through the 
Path to Prominence13 and other initiatives. 
The university has put forth a Campus Master 
Plan (building from the 2009 Strategic Plan) 
and a Sustainability Plan (discussed above). 
Thus, one angle from which to assess the 
Packer Avenue Promenade project is the 
degree to which it aligns with and moves 
forward the objectives of the university’s 
stated vision for the future.   
 
 
FIGURE 1: RENDERING OF PACKER AVENUE CURRENTLY 
AND PROPOSED CHANGES FOR THE PACKER AVENUE 
PROMENADE PROJECT. 
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The Master Plan establishes four goals:14 
▪ Facilitating Interdisciplinary Research and Teaching 
▪ Inspiring Learning and Collaboration Outside the Classroom 
▪ Participating in the Renaissance of South Bethlehem 
▪ Expanding the Student Living and Learning Environment 
The plan’s guiding principles for achieving those goals include “mak[ing] optimal use of existing resources 
and strategic use of new development,” “plan[ning] and build[ing] in an environmentally sustainable 
manner,” and “leverag[ing] the presence of the University to better integrate the campus and South 
Bethlehem.” These principles demonstrate that the university has committed to developing in a way that 
does not focus solely on favorable cost-benefit analyses, but bears in mind a range of impacts - social, 
environmental, and economic - that are essential to “ensure and secure the best and brightest future for 
Lehigh University students and for Lehigh University to lead in fashioning and shaping higher education in 
the 21st century.” Therefore, it is critical to the realization of the goals set out for Lehigh University’s 
future that its proposed projects, including the Packer Avenue Promenade, be assessed holistically, as an 
SIA makes possible. 
 Packer Avenue Promenade │ Sustainability Impact Assessment   7 
 
 
Sense of Place 
Introduction 
This section of the SIA focuses on the impacts that the Packer Avenue Promenade Project will have on 
sense of place. Sense of place plays an integral role in how people understand their identities and the 
world around them. The research contends that “place comes into existence when people give meaning 
to a part of the larger, undifferentiated space in which they live.”15 The social communities in which we 
grow up, live and attend university all play a role in shaping our identities, providing our lives with 
meaning, and contributing to our well-being. Sense of place is a key element in local and global 
sustainability targets, such as the Sustainable Development Goals (APPENDIX C). Physical place, along with 
social atmosphere, can also play a large role in shaping a community's sense of place. Developing a 
“meaningful location” can add to an individual's attachment to a place in which they reside, play or learn.16 
A built environment that showcases beauty, recreation, or stimulation can enhance sense of place. Built 
environments can allow for programming, events and social connections to form within a specific place. 
This physical facilitation increases programming in a space, which leads to connectivity, learning, giving, 
activeness and mindfulness among those who take advantage of the area.17 
“Facilitating local social ties, providing the time to invest places with personal meanings, and linking 
significant life events to place,” all strengthen our place attachment and place identity.18 For many Lehigh 
University students, alumni, faculty, and staff, a great deal of their lives take place here, allowing them to 
link personal meaning to the physical campus. Higher education is a significant stage of formal learning 
that strengthens their identity to Lehigh University’s campus and South Side Bethlehem. 
The proposed Packer Avenue Promenade would directly impact sense of place for various stakeholders. 
Removing a vehicular street and replacing it with a promenade walkway could have significant effects on 
the social and physical atmosphere.  
Impacts 
We assessed the Packer Avenue Promenade project’s physical impacts on aesthetics and well-being and 
its social changes of how the space will be altered for programming and community building between 
Lehigh University and South Bethlehem.  
We chose to focus on these impacts because the project has the potential to significantly alter them, but 
sense of place and attachment to a place also depend on variables like residence time and social ties.19 
These impacts are not part of this assessment because we did not expect the project to significantly alter 
them. We do expect that construction of the Packer Avenue Promenade may impact sense of place for 
those on campus, but we have chosen to not assess those impacts since the duration of construction will 
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be relatively short. In assessing these impacts, we studied environmental psychology and sociology 
literature to discern how features involved in the Packer Avenue Promenade relate to sense of place and 
analyzed the results of our in-person interviews and online questionnaire (APPENDICES A AND B). 
 Aesthetics 
Campus “feel”, and physical appearance are important factors in current and prospective students’ 
decisions on whether to attend and stay at a university.20 There are a plethora of “Most Beautiful College 
Campuses” rating lists available, demonstrating that aesthetics is a key asset for universities. For these 
reasons, universities highly value the perceptions of prospective students, current students, and other 
universities in terms of aesthetics.21 The Packer Avenue Promenade project will certainly change the 
appearance of a highly trafficked and visible part of campus, and so the contribution it will make to Lehigh 
University’s aesthetics is important to assess. 
Methodology and Results  
To gain a general understanding of which features of college campuses are thought to be beautiful, we 
first coded images from national ranking lists. We then focused specifically on Lehigh University and 
student, staff, and faculty’s perceptions of the beauty of the campus through in-person interviews and an 
online questionnaire. 
National Rating Lists  
To assess the features of college campuses that are used to exemplify their beauty, we conducted an 
analysis of 239 photographs included on 5 different online lists of the most beautiful colleges in the United 
States (APPENDIX H). Each image was coded for the presence of a road, pedestrian walkway, person, car, 
building, trees/bushes/flowers, grass, surrounding nature/scenery, and water (both man-made and 
natural) (TABLE 1). 
TABLE 1: PERCENTAGE OF IMAGES INCLUDING EACH ELEMENT 
 
 
  
Element Percentage 
Building 97% 
Trees/Bushes/Flowers 91% 
Grass 68% 
Pedestrian Walkway 56% 
Person 24% 
Road 19% 
Surrounding Nature 17% 
Water 13% 
Car 8% 
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It is important to note that pedestrian walkways are present in these images more than 50% of the time, 
while roadways are present just 19% of the time. This suggests that walkways are part of the cultural 
image of a “beautiful campus,” while roads are not. Buildings and landscaped green space, including trees, 
other plants, and grassy areas, were included in most images, perhaps suggesting that these elements are 
more central to perceptions of campus beauty whereas walkways themselves are a secondary focus. One 
important consideration was whether walkways were present in many images because they are viewed 
as adding beauty to a campus, or simply because buildings are the focal point of most images, and 
pedestrian walkways running to and from buildings are in photographs inadvertently. There is some 
evidence for the former in several instances where 
a pedestrian walkway was the primary focus of the 
image chosen to represent the university, for 
example, Indiana University on the Conde Nast 
Traveler List (FIGURE 2). There were no comparable 
images where roads were the primary focus. 
Overall, most of the images on these lists more 
closely resembled the proposed Packer Avenue 
Promenade than the current road. While Lehigh 
University has many other spaces that may well 
earn it a place on similar rating lists, this project has 
the potential to turn a space that isn’t currently an 
aesthetic highlight of campus into a memorable 
and beautiful setting. 
In-Person Interviews  
Interviews began with a free list of words associated with Lehigh University, which were ranked according 
to the frequency with which they were mentioned and how early in each interviewee’s list they were said 
(APPENDIX B). “Beautiful” (or synonyms, e.g. “pretty”) was the most salient term for those interviewed, 
indicating that the physical appearance of Lehigh University’s campus is already a central component of 
the student, staff, and faculty experience. 
Online Questionnaire  
We elaborated on the finding that beauty is highly associated with Lehigh University by asking 
respondents in the online questionnaire to select specific campus features that they found most satisfying 
(Appendix A). The most popular choices, selected by more than 50% of respondents, were Memorial 
Walkway, Linderman Library, the University Center Front Lawn, and trees. Selection of these features was 
positively correlated with support for the Packer Avenue Promenade, indicating that those who enjoy 
some of the classic beautiful elements of campus, most of which involve natural elements (e.g. trees, 
grass), most want Packer Avenue to more resemble those elements. Packer Avenue was selected by 20% 
of respondents and roads in general were selected least frequently at just 11% of respondents (APPENDIX 
A). Respondents were also asked which of the following images of Packer Avenue and Locust Walk at the 
University of Pennsylvania appealed to them more and why. 
 
FIGURE 2: PHOTO OF INDIANA UNIVERSITY ON 
CONDE NAST TRAVELER LIST 
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FIGURE 3: QUESTIONNAIRE COMPARISON PHOTOS 
85% of respondents preferred Locust Walk, with many mentioning trees, nature, and people as reasons 
for their selection. However, participants also raised concerns about valuing aesthetics over practicality. 
Said one respondent, “although the second image looks prettier, this would not be practical traffic-wise.” 
This reinforces that the aesthetic improvement brought about by adding features that people find 
beautiful (e.g. trees, walkways, open space) must be weighed against the other impacts of the project, 
such as traffic, assessed in the other sections of this report. 
 Well-being 
Well-being in the context of the Packer Avenue Promenade project refers to how people’s sense of place 
influences their enjoyment on campus, relation to their community, environmental stress factors and 
leisure activities.22 If the project succeeds at strengthening people’s place attachments, then it has the 
power to positively impact people’s well-being. A study of Pennsylvania communities found that increased 
community satisfaction and attachment were associated with better perceived well-being.23 Elements of 
the project, including natural or green spaces and quiet areas, are predictors of community attachment.24 
Thus, it is important to assess how these spaces can best be designed to foster attachment and, by 
extension, enhance well-being. 
Evidence from environmental psychology and ecopsychology literature indicates that the project could 
have a direct impact on well-being, since it focuses on greening a currently urban space. Walking through 
a natural environment or even viewing trees through a window has positive effects such as improved 
cognition, stress resilience, and faster physical healing.25,26 We assessed the potential scope of these 
effects as a result of the proposed project. 
Methodology and Results  
Well-being can take many forms, from connectedness to others, to stress levels, to state of mind in a 
space. Individuals may have unique perceptions of how changes to their daily lives will impact their well-
being, from stress induced from increased time in travel to relaxation along a beautiful scenery.   
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In-Person Interviews  
A metanarrative that emerged in the in-person interviews was the theme of family and friendship 
(APPENDIX B). While conducting the in-person interviews a Lehigh University staff member stated, “close 
friends are here, it provided me access and opportunity I wouldn’t have had elsewhere, link to different 
perspectives and parts of the world, different ways of thinking and people.” 
This illustrates how friendship is integral to the Lehigh University community’s sense of place. The idea of 
the “Lehigh Family” strengthens one’s sense of place, demonstrating that the university is a catalyst for 
the formation of lifelong friendships. The Packer Avenue Promenade project has the power to reinforce 
this metanarrative by becoming a space that cultivates friendships. Events and programming, such as a 
farmer’s market or club fair would provide people with the opportunity to come together, further 
strengthening the metanarrative of friendship, connectivity and well-being. 
In addition, the social nature of walking outside promotes both friendship and well-being. While the 
interviewees valued Lehigh University’s prestigious and rigorous academic challenges, it also is the source 
of many students’ stress. Spaces that integrate friendship, nature, and connectivity, often help to alleviate 
stress. The current vehicular traffic on Packer Avenue undermines the space’s ability to positively impact 
well-being and relieve stress, while a promenade type atmosphere may facilitate stress reducing 
behaviors. 
Online Questionnaire  
In addition, our online questionnaire addressed several questions related to the well-being of the Lehigh 
University community with the implementation of the Packer Avenue Promenade (APPENDIX A). When 
respondents were asked if they currently feel like they are a part of the community when they walk on 
campus, 76% responded that they agree. Yet, when respondents were asked if they felt connected to 
others while walking on the current Packer Avenue, only 40% agreed. While students, staff, and faculty 
feel connected on campus, Packer Avenue is not currently a major contributor to this sense of community. 
After describing the Packer 
Avenue Promenade project, it 
was found that 80% of 
respondents would “enjoy” 
walking in this space and 58% 
said that they would “feel 
connected to others.” We also 
asked respondents whether 
walking on the current Packer 
Avenue relaxes them. Far more 
respondents reported finding 
Memorial Walk relaxing or 
predicting that the Packer 
Avenue Promenade would be 
relaxing (FIGURE 4), indicating 
 
FIGURE 4: QUESTIONNAIRE STRESS INDICATOR STATEMENTS. 
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that the creation of the Packer Avenue Promenade would have the potential to decrease stress levels. In 
this way, the project could enhance the well-being of individuals who frequent the space. In addition, 20% 
of respondents stated that to deal with stress they are likely to spend time outdoors, and 20% spend time 
with friends. Both activities could be facilitated by the creation of the Packer Avenue Promenade on 
campus. 
On the contrary, when given free response questions, many respondents took the opportunity to describe 
that while the Packer Avenue Promenade would contribute to their well-being as a pedestrian, it could 
cause significant stress for those who drive as a form of transportation to and around campus. One 
respondent noted that the project, “would not be practical traffic-wise and we already have a pretty 
walkway.” Another stated that the Packer Avenue Promenade could be prettier but also stated, “I think 
closing Packer [Avenue] to cars will drastically increase already terrible southside traffic.” 
 University Programming 
Programming strengthens community engagement and brings different groups of people together 
through events such as festivals, farmers’ markets, fairs, and concerts. The research explores 
programming’s role in generating local pride in a community and contends that “there is a growing 
interest in the notion that festivals and events represent the host community’s sense of itself and sense 
of place.”27 Experiencing major life events is a component of people’s sense of place that programming 
further reinforces.28 We can connect these life events to a specific time, place, or to the people that we 
are with. For example, events that students, faculty and staff remember and attribute to their relationship 
with the Lehigh University community often occur within a Lehigh-specific place.  
Programming has also been shown to enhance specific community attributes such as connectivity, 
learning, giving, activeness and mindfulness.29 Implementing diverse activities can strengthen social 
cohesion by fostering culture and heritage within the community.30 In this way, programming is important 
to place attachment and development of sense of place on campus. The Packer Avenue Promenade will 
allow for additional programming space on campus that may have the potential to contribute to well-
being, social cohesion and sense of place if implemented in an inclusive and engaging manner to all those 
who will utilize the promenade. 
Methodology and Results 
The implementation of the Packer Avenue Promenade will increase outdoor space on Lehigh University’s 
campus, which could result in new programming opportunities. In order to assess these opportunities, we 
assessed and analyzed current programming efforts on similar spaces on Lehigh University’s campus. 
Assessing Lehigh University ’s  Current Programming  
In order to assess programming on Lehigh University’s campus, an analysis of current events held in 
outdoor locations was conducted utilizing Lehigh University’s room reservation website (APPENDIX I).31 
Events were documented and categorized for the 2018-2019 school year on the University Center Front 
Lawn, Memorial Walk, Library Walk and Farrington Square. The analysis found that 71 outdoor events 
were currently held in these locations, 67 could be viable to be held partially or completely on the Packer 
Avenue Promenade. The results also indicated that seven current events in these spaces out of the 71 
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actively invite the Bethlehem community onto Lehigh University’s campus, which presents an opportunity 
to expand this effort. All in all, based on current events that take place in similar spaces, the space is likely 
to be an asset to extend outdoor programming on campus. 
In-Person Interviews  
One of the metanarratives that emerged during interviews was that the location of this space at the 
bottom of lower campus makes the space accessible to members of the Bethlehem community (APPENDIX 
B). Spaces like the Front Lawn or Memorial Walkway are less welcoming to the Bethlehem community 
because of their location in the heart of campus. The Packer Avenue Promenade has the potential to bring 
members of the Bethlehem and Lehigh University communities together, increasing inclusivity and 
promoting wellbeing. One interviewee stated, “I think it would tie the whole campus together,” capturing 
one of the perceived advantages of closing the road to vehicular traffic. A Lehigh University Alumnus 
expressed a similar statement mentioning, “if shutting down Packer Avenue encourages students to 
gather it will make the campus more vibrant and more interesting. If they do hold events there such as 
farmers’ markets than it will encourage people to interact more and stay in those spaces longer.” These 
statements demonstrate how programming could influence the view of the campus in a more holistic and 
inclusive manner through event space and programming. 
Online Questionnaire  
In our online questionnaire, 73% of respondents agreed that they would enjoy attending events on Packer 
Avenue Promenade and 67% of respondents agreed that they would participate in outdoor recreational 
activities in the space (APPENDIX A). Thus, the Promenade would not only provide extended space for 
events, but would also be an area that students, faculty, and staff would enjoy attending events and 
participating in activities upon. 
Recommendations for Mitigation 
While the Packer Avenue Promenade presents an opportunity to enhance sense of place at Lehigh 
University, there are specific measures that should be in place in order to maximize benefit and minimize 
cost to all those affected. We propose the following recommendations for the project. 
Utilize natural/green features.  
The current Packer Avenue Promenade plan includes elements that contribute to aesthetic beauty and 
that the Lehigh University community expressed satisfaction with in the online questionnaire. Trees and 
open space, like the area surrounding Memorial Walkway, will improve the Packer Avenue space from an 
aesthetic perspective. These natural elements should remain central to the plan. 
Focus on function f irst, then maximize aesthetics.  
Some respondents did express doubt that the loss of the space’s practicality for driving was not worth the 
aesthetic improvement to an already beautiful campus. For this reason, functionality of the Promenade 
should be emphasized - it needs to improve the experience of those who use it not only by being more 
pleasant to look at, but by being useful as well.  
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Implement tactical urbanism.  
While the project shows potential to increase the well-being of pedestrians, there is the concern that well-
being for some users will diminish with the lack of ability to drive to their desired destinations. We suggest 
the implementation of Tactical Urbanism to test the road closure rather than deploying full closure all at 
once indefinitely.32 Tactical Urbanism is an “approach to neighborhood building using short-term, low-
cost, and scalable interventions to catalyze long-term change.”33 In this way, the university can “test” the 
effects of the program and note the positive or negative impacts.  
Maximize exposure to nature.  
The term “biophilia” refers to how humans can, and often do, connect deeply with nature.34 Land use 
planners utilize “biophilic design” to strengthen the human connection to nature in physical spaces. 
Biophilic designs stimulate biodiversity and promote well-being in these spaces. Currently, Packer Avenue 
exists as a congested street that may lead to harmful interactions with nature, further detaching us from 
the natural environment. We suggest designing the Packer Avenue Promenade with biophilic design 
elements that will positively impact the way in which people interact with nature. Planting trees and 
flowers on the outskirts of the Packer Avenue Promenade is one way to incorporate elements of biophilic 
design into the project. 
Increase community programming.  
Through our research we found that only seven of the 71 events held in outdoor spaces invited the 
surrounding Bethlehem community onto Lehigh University’s campus. With ongoing potential to improve 
“town-gown” relations, we recommend that Lehigh University utilize this space to hold programming that 
is not only for the Lehigh University community, but also invites and includes all communities in 
Bethlehem. 
Strengthen inclusionary programming.  
In addition, we recommend in general that programming events are held in the outdoor space of all types, 
from clubs, to academic groups, to community organizing. In this way, the Promenade will contribute to 
Lehigh University’s communal sense of place in a positive and engaging manner.
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Local Businesses and the Arts 
Introduction 
This section of the SIA focuses on the impacts that the Packer Avenue Promenade Project will have on 
local businesses and the arts. We assessed the impacts on the businesses on East 4th Street. The closure 
of Packer Avenue to vehicular traffic would increase traffic to Morton and East 4th Streets due to the loss 
of Packer Avenue as a through street. The reduction in parking on Packer Avenue may increase 
competition for parking on Morton Street, and may overflow to East 4th Street. Zoellner Arts Center is 
considered one of the premiere arts facilities in the Lehigh Valley. We assessed the impact of closing 
Packer Avenue to vehicular traffic on Zoellner Arts Center patrons. The impacts are different from those 
of other local businesses and the arts because Zoellner and its parking garage are on Packer Avenue itself. 
The Project would reroute Zoellner access. Parking for Zoellner would also be reduced by the removal of 
on-street parking on Packer Avenue. By making it more difficult or unpleasant to access Zoellner, we risk 
reducing utilization and attendance. This would have a significant financial impact on Zoellner itself, and 
would also impact any businesses that depend upon patronage associated with Zoellner events. 
Impacts 
 Local Businesses 
Methodology 
We assessed the impact on local businesses and the arts of the Packer Avenue Promenade Project by 
conducting an in-person survey of sixteen local businesses via their managers on East 4th Street and 
Morton Street the second, third, and fourth weeks of April. We asked: 
1. Do you feel the closure of Packer Avenue to vehicular traffic will affect your business? 
2. Who are your patrons—students, faculty/staff, community? 
3. How do your patrons reach your establishment? 
4. How many Zoellner patrons use your establishment? 
5. Does the perceived amount of traffic on Fourth Street or New Street affect your business? We 
conducted a brief online survey of Zoellner Arts Center event patrons. (Appendix N) 
Results 
Local businesses of interest are located on Morton and East 4th Street between Brodhead and Webster 
Streets for Morton Street and between Brodhead and Pierce Streets for East 4th Street. Many of the shops 
and restaurants have closed, especially those further from the Vine Street axis. They are a mix of 
restaurants, clothing shops, and services, as well as a long-standing hardware store and a branch of the 
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public library. Businesses and restaurants are dependent on Lehigh University students for employees, as 
well as for patronage. Students are generally well regarded. Cantelmi’s Hardware Store feels a great 
affinity for the students and takes pride in contributing to their success. They take pains to stock items for 
student projects, especially since the closure of Radio Shack. The University itself, however, is sometimes 
viewed with suspicion due to the lack of community inclusion in prior building projects. 
Students, faculty, and staff frequent restaurants as well. The performances at Zoellner Arts Center drive 
many diners to local restaurants. Zoellner patrons mentioned Jenny’s Kuali, Molly’s Irish Grille, Bonn 
Brewing, The Bookstore Speakeasy, La Lupita, Molinari’s, Social Still, Southside 313, and Zapata’s as 
favored dining locations prior to a performance. Only 6% of respondents said they never patronized a 
restaurant before or after a Zoellner performance (APPENDIX N). 
Restaurant managers are generally supportive of the Packer Avenue Promenade Project. They are 
concerned about the loss of access to buildings on Packer Avenue for catering deliveries. One manager 
expressed concern about the effect on Zoellner patrons. She noted that Zoellner patrons already have 
difficulty parking and sometimes return to the restaurant for dessert because they could not find a parking 
space. Another wanted the additional vehicular traffic but feared the effect on parking on East 4th Street. 
He stated that he had already noticed a difference from the building of the Police Station and feared the 
effect of the additional building plans. A business and a restaurant expressed concern about the loss of 
Packer Avenue as a through street. One manager lived in Southside Bethlehem and used Packer Avenue 
frequently. He still harbored resentment for the University from the construction of Maginnes Hall, which 
caused the demolishment of friends’ houses. The other objected to it on personal terms. He felt that 
students were adults and did not need coddling. It should be noted that he expressed skepticism of green 
initiatives in general. 
There are also several arts organizations on East 4th Street. They include the Touchstone Theatre and 
Godfrey Daniels, a storied live music venue. The Southside Arts District coordinates activities and 
performances along the South Bethlehem Greenway. The Southside Arts District felt that Packer Avenue 
was too far away to either affect them or provide opportunities for programming. 
With the traffic shunted from Packer Avenue to East 4th Street, an increase in congestion can be expected 
on East 4th Street and is indeed welcomed by local businesses. Conventional wisdom would dictate that 
congestion impedes growth, but this is not necessarily the case.35 In fact, economic growth is correlated 
with congestion until a threshold of 15-minute delay per trip is achieved. No theory has been developed 
to explain this counterintuitive finding except that slower speeds expose drivers to local businesses and 
the increasing network effect of business colocation on congestion.36 Local municipalities’ policies can 
influence the acceptability of congestion. The Pennoni Transportation Impact Study estimated that the 
maximum increase in congestion would rate a “C” or 12-second increase in travel time.37 This is well below 
the 15-minute increase in travel time that would negatively impact traffic to local businesses negatively.  
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 Zoellner Arts Center 
Methodology 
We assessed the impact on the Arts Center by conducting an online survey of Zoellner patrons via a link 
to a survey in an email. The survey was distributed to 100 frequent Zoellner attendees and had a 16% 
response rate. The survey was not randomly distributed because few Zoellner patrons have an email 
address on file. Additionally, Andrew Cassano, Artistic Director of Zoellner Arts Center was contacted for 
his concerns. 
Results 
Congestion problems around sports and arts events have been thoroughly studied.38 The U.S. Department 
of Transportation has found that traffic congestion has seven causes. Two are pertinent for our discussion. 
One cause is sporting or cultural events that cause a traffic surge.39 These events can be anticipated since 
they are scheduled in advance. Additional personnel and the temporary change in traffic lights can help 
mitigate congestion.40 Road capacity, or lack thereof, can cause congestion.41 Webster Street is a lower 
capacity road than Packer Avenue. Road engineers can time lights and encourage alternate routes. The 
Department of Transportation point out that local residents change their driving behavior as a matter of 
course to avoid high utilization places and periods.42 That can shunt traffic onto secondary arteries. 
Zoellner Arts Center is accessed from Packer Avenue, and its parking garage is on Packer Avenue. Four of 
the six recommended routes to Zoellner involve Packer Avenue.43 Slightly more than 50% of survey 
respondents reached Zoellner via Packer Avenue (APPENDIX N). Zoellner will be accessed from Webster 
Street, a smaller capacity street. The area around Zoellner experiences a significant surge around the start 
and end of performances. The Pennoni Transportation Impact Study did not fully assess the effect of the 
surge of cars around the performances. Its measurements were completed largely at 6:15 pm, a full hour 
before the start of performances.44 The weekend chosen for the study featured a student performance of 
Shakespeare’s Midsummer’s Night Dream45 designed and priced to appeal to Lehigh University students 
and high school students who arrived by bus rather than the general public who use personal vehicles. It 
is likely that removing vehicular traffic from Packer Avenue will increase congestion considerably on 
surrounding streets during a surge. Without adequate signage, there is a risk that Zoellner traffic will be 
shunted onto nearby residential streets late at night. 
The main theater, Baker Hall, seats 1,014 patrons with additional standing room. The parking garage 
accommodates 340 vehicles. Given that 50% of patrons arrive alone in a personal vehicle, this amount of 
parking is inadequate (APPENDIX N). This pattern of vehicular occupancy has been seen in other arts 
organization: women patrons arrive alone to meet others at the venue.46 The pattern suggests that if 
Zoellner would put in place policies to discourage single cars, women patrons would find attendance less 
attractive.  
Performances for the general public are dependent on the parking currently available on flat lots and on-
street parking on Packer Avenue. According to survey results, approximately one-third of Zoellner patrons 
use on-street parking or the flat lots (APPENDIX N). The flat lots will soon be eliminated to build the new 
Health Sciences Building and Rauch Business Center expansion. The auxiliary Packer Avenue parking will 
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largely disappear as part of this project. Parking available for Zoellner will be reduced substantially. 
Restaurant owners already report that Zoellner patrons have difficulty parking, and reviews of Zoellner 
Arts Center on Facebook note that Zoellner parking is poor.47 Low star reviews mention parking as the 
driving factor for their low rating. Higher ratings take points off for poor parking. According to the survey, 
37% of patrons experience problems finding parking at least some of the time (APPENDIX N). Andrew 
Cassano, Artistic Director of the Arts Center is aware of the problem. Currently, he is negotiating with 
vendors with possible solutions. He did not feel comfortable sharing any proposed mitigations due to the 
negotiation process. It is unclear, therefore, whether the proposed mitigations will handle the increased 
loss of parking due to the Health Sciences Building, Rauch Business Center expansion, and the Packer 
Avenue Promenade Project. 
Recommendations for Mitigation 
Below is a list of potential mitigations for the reduction of Zoellner parking. All have significant costs or 
logistical issues. While Zoellner has studied the existing parking problems, University initiatives will further 
cut parking substantially in the near future. A thorough study of the impact on Zoellner of planned parking 
loss should be undertaken. It is likely that multiple mitigations will be required to remedy the externalities 
of the current University projects. The first two, using existing parking garages and the campus bus system, 
will have the advantage of dispersing traffic and reducing the impact of the traffic surge. 
Use the Alumni Memorial parking garage for Zoellner overflow and use the 
existing campus bus system to ferry patrons to the Arts Center.  
This may involve additional buses around the time of performance start and finish but should be relatively 
low cost. Patrons would be told that their Zoellner ticket is also a bus ticket.  
Co-market performances with local restaurant s with parking. 
Advertise “park at the restaurant, have dinner, and be shuttled to Zoellner.” This will work particularly 
well with the New Street Parking Garage. The campus bus system passes it on its new route, and many of 
the restaurants identified on the survey are within two blocks of the garage. Given the existing parking 
constraints, this solution should be implemented for the next Zoellner season. This would be under Lehigh 
University’s control. The program could build support that would encourage Northside restaurants to 
participate in future seasons. 
Encourage the use of Lyft and Uber.  
Include coupons with tickets. 
Implement valet parking at Zoellner.  
This solution might involve higher costs especially if Zoellner contracted with an outside vendor rather 
than using student workers. This would be particularly useful for occasional patrons unfamiliar with 
campus layout. 
Shift performances with general public interest that exceed the capacity of 
the Zoellner garage to ArtsQuest Levitt Pavilion.  
This should be a last resort.  
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The Pennoni Transportation Impact Study recommends shifting Zoellner 
traffic from Packer Avenue to East 4 th  Street. 48 
The authors of this paper concur. East 4th Street has restaurants that get significant business from Zoellner 
patrons. The increased traffic will further facilitate business development. 
Develop Zoellner signage for Fourth and Webster to direct patrons to and 
from Zoellner.  
Consider using policeman and changing the direction of Webster, Taylor, Polk and Filmore Streets to 
accommodate traffic during the surges. 
Conduct another Pennoni Transportation Impact Study during a 
performance that will  have appeal to a general audience.  
This would be the only way to accurately assess the impacts of the loss of Packer Avenue.
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Natural Environment 
Introduction 
This section of the SIA focuses on the impacts that the Packer Avenue Promenade would have on the 
natural environment. The Packer Avenue Promenade would alter the landscape and ecosystems 
surrounding the Packer Avenue area, which would inherently have implications for the natural 
environment. A biodiverse ecosystem “provides crucial ecosystem services that form the foundation of 
social, economic, and ecological well-being.”49 It is important to focus on the condition of the environment 
because of the resources and services it provides to the campus community, the South Bethlehem 
community, and the global community.  
While many of the United Nations Sustainability Goals pertain to this section, we have highlighted three: 
Sustainable Cities and Communities, Life Below Water, Climate Action, and Life on Land. A more detailed 
description of how these Sustainable Development Goals relate to this section can be found in APPENDIX 
C. 
The environmental impacts that we focus on are the effects from construction on the natural environment 
and greenhouse gas emissions, changes in biodiversity, and changes in surface permeability and 
stormwater management. The sections below delve deeper into what the exact implications are, why they 
are important, and recommendations about how these environmental challenges can be mitigated. 
Impacts 
 Construction 
In this section, we discuss the impact that construction practices have on the physical environment, 
including waste production and disposal, air and water pollution, soil perturbation and erosion, and 
greenhouse gas emissions from sourcing and disposal of materials. The construction sector contributes to 
23% of air pollution, 50% of climatic change, 40% of drinking water pollution, and 50% of landfill wastes. 
According to the U.S. Green Building Council, the construction industry accounts for 40% of worldwide 
energy usage and the U.K. Green Building Council estimates that the construction sector uses over 400 
million tons of material per year, impacting the environment by filling landfills and continued resource 
extraction mining.50  
We assessed construction waste production and disposal because most construction and demolition 
waste generated is destined for disposal in landfills.51 These practices deplete finite landfill resources, 
contribute to energy consumption, increase greenhouse gas emissions, present public health issues, and 
otherwise contaminate the environment. Furthermore, construction typically entails land disturbances 
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such as removing vegetation and reshaping topography. This makes the soil vulnerable to erosion, 
creating dust problems and runoff into waterways, which enhances water pollution.52 Other common 
pollutants from construction include silt, bentonite, cement or concrete, and various other chemicals.53 
We also assessed construction’s contribution to air pollution. Dust particulates in the atmosphere caused 
by grading, filling, and concrete/asphalt removal are common, in addition to emissions from construction 
equipment and vehicles. Dust may have adverse ecological impacts in addition to adverse impacts to 
human health.54  
The Packer Avenue Promenade would be made of concrete pavers. The production of cement, a major 
component of concrete, emits most of the carbon dioxide embedded in concrete production. According 
to the EPA, between 900 and 1,100 kg of CO2 is emitted for every 1000 kg of portland cement produced 
in the U.S.55 Carbon dioxide is emitted during fossil fuel burning for the energy needed to produce the 
cement, as well as when calcium carbonate is broken down to calcium oxide, a process that releases CO2 
as a byproduct. Despite this, cement production accounts for 0.33% of energy consumption in the U.S, 
which is low compared to other industries, such as petroleum refining at 6.5%, steel production at 1.8% 
and wood production at 0.5%.56 Because the majority of concrete is recycled rather than put into landfill 
or otherwise disposed of, CO2 emissions from disposal are somewhat mitigated. 
Regarding the disposal of the current asphalt on the site, much of it can be recycled as well, reducing 
carbon dioxide emissions in both the disposal and future production of asphalt. In APPENDIX D, a table 
shows the accumulated greenhouse gasses over a 40-year analysis period considering different blending 
efficiencies and recycled asphalt pavement (RAP) contents (APPENDIX D).57 If asphalt or concrete must be 
used in the new project, materials with high percentages of recycled material should be considered. 
 Biodiversity 
In this section, we discuss the impacts that the Packer Avenue Promenade would have on biodiversity. 
Biodiversity is the variety of life on Earth. It includes all living things, not just the animals and plants that 
are common or easily seen,58 but also fungi, bacteria, and soil microbes that sustain plant life. Biodiversity 
is important at all scales, both local and global. Local biodiversity creates stepping stones or corridors for 
natural populations to travel through.59  
A healthy range of biodiversity can prevent collapse of an ecosystem by bolstering it with organisms that 
fill different niches and provide various ecosystem services. While a storm, drought, or disease may affect 
some species, if there is a wide range of species present, the diverse ecosystem would not be destroyed 
by these setbacks as it would be with a narrower biodiversity index. Biodiversity can also provide 
important goods and services that would otherwise need to be paid for, such as food and medicine, 
recreation and research opportunities, protection of water resources, soil formation and protection, 
nutrient storage and recycling, pollution breakdown and absorption, and contribution to climate 
stability.60 While the biodiversity of this small area may seem insignificant, anything that can be done to 
protect the natural ecosystem functionality and create a more holistic environment must be considered. 
Often in urban areas, like Lehigh University, there are not enough habitats to sustain natural populations 
of most animals and plants, but small, uninterrupted sections can link to surrounding habitats outside the 
 Packer Avenue Promenade │ Sustainability Impact Assessment   22 
urban center. Removing this pavement and asphalt and adding more natural paths would allow for more 
robust ecosystems. Another beneficial outcome of increased biodiversity is increased tree cover, which 
can have a cooling effect, an aesthetic effect, and reduce air pollution.61 Further, biodiversity can connect 
people with nature and provide an opportunity for environmental education.  
We assessed the current biodiversity on Packer Avenue by walking along Packer Avenue between Vine 
Street and Webster Street. We took note of the current vegetation that is in the path of construction, 
which is a total of 8 trees in the sidewalks. 
SASAKI and Richard Burk Associates, Inc—the design firm consulting on this project—performed a study 
for the development of a native planting palette at Lehigh University. In this report, they include a 
comprehensive list of numerous native vines, trees, shrubs, sedges, grasses, forbs, and ferns. They also 
include aspects such as deer browsing, height, spread, sun requirements, and site tolerances to salt, wet 
soils, drought, etc. (APPENDIX E). This report can serve as a guide to ensuring that only native species are 
planted in the Packer Avenue Promenade. 
 Stormwater Management 
In this section, we discuss the impacts that the Packer Avenue Promenade would have on surface 
permeability and stormwater runoff. Surface permeability is the ability for water to penetrate the surface 
to reach the soil below, allowing underground aquifers to recharge and providing water and nutrients to 
soil ecosystems, mitigating stormwater flooding. Given the location of Packer Avenue, directly at the 
bottom of a large slope, this is a key area for stormwater accumulation and flooding. Without proper 
stormwater management and given the current impermeable condition, this area could easily overwhelm 
stormwater drainage systems as they exist today. By removing or greatly reducing the area of 
impermeable surfaces in this location, along with the design of natural stormwater management systems 
such as bioswales, flooding could be greatly reduced in a natural way without the need for increased 
storm sewage access.  
Permeable surfaces trap and slowly release runoff so that water does not quickly accumulate. This is 
especially imperative and useful during storms. Utilizing more permeable surfaces such as natural 
vegetation cover and bioswales could effectively reduce the amount of pollution entering water systems, 
as many plants and soil bacteria can break down some of the chemical pollutants that are carried by the 
runoff.62  
Our assessment of the current conditions at Packer Avenue revealed a large area of impermeable surface 
situated at the bottom of a large mostly paved slope, making it a prime spot for runoff accumulation. 
There are approximately 58,035 square feet of impermeable surface in the project area. The approximate 
stormwater runoff for this area is about 1,760 gallons.63 This calculation is based on data from the 
International Plumbing Code, a metric that uses a proxy of a storm of 1 hour duration and a 100-year 
occurrence period in Philadelphia. The planned reduction in impermeable surface area, not including the 
replacement with various permeable surfaces such as grass and bioswales, would decrease this runoff by 
about 890 gallons. If permeable surfaces are placed where impermeable surfaces currently exist, the 
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runoff volume would decrease even further. The calculator used for this is included as a reference as a 
resource for estimations.64 
Recommendations for Mitigation 
Implement waste disposal best practices.65 
▪ Ensure that procedures on the construction site facilitate waste segregation and recycling. This 
could be done by developing a site waste management plan. Site waste management plans 
improve the resource efficiency and profitability of projects, increase waste and materials 
awareness of staff and help to discharge duty of care obligations. 
▪ Organize site logistics: consider what materials and wastes would be generated and consider the 
number and location of waste containers and storage areas to ensure it is easy for site staff to use 
waste facilities.  
▪ Material segregation: sort different waste materials on site and train staff about what can be 
recycled and what needs to be sent to the landfill. Clearly label waste containers and recycling 
containers.  
▪ Recycling nearby: Crushcrete Inc. recycles concrete, stones, and shingles for homeowners, 
contractors, roofers, and HMA plants. It is in Bethlehem, PA. 
Implement soil perturbation and erosion prevention best practices.66 
▪ Divide the project into smaller phases, clearing smaller areas of vegetation at one time. 
▪ Schedule excavation during low-rainfall periods. 
▪ Excavate immediately before construction instead of leaving soils exposed for months.  
▪ Prevent sediment from moving off site using temporary sediment controls. Filter berms trap 
sediment by utilizing compost and mulch material that is constructed on the contour across the 
site’s topography. Sediment traps create a temporary basin formed by excavation or by 
construction of an earth embankment across a waterway or low drainage area and has a 
controlled release structure.67 Silt fences are a temporary linear barrier that captures sediment 
by ponding and filtering stormwater runoff to allow sediment to settle out of the runoff water.68 
Air and water pollution mitigation.69 
▪ To control dust, workers should carry out regular road sweeping and jet washing to remove excess 
build-up of materials on site and on public roads. Vehicle speeds should also be limited. Debris 
nets can be used during demolition to reduce dust emissions and exposed demolition sites should 
be covered.  
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▪ Managing runoff: ensure that there is a filter or a buffer to protect surface water. Construction 
workers should regularly check water for signs of harm. Silty or discolored water should not be 
discharged from the site. Lastly, ensure that no site work is occurring within 10 meters of water. 
Mitigate greenhouse gas emissions from sourcing and disposal of 
materials.  
▪ Recycle all materials possible (asphalt, concrete, metal, etc.) in order to extend their life and 
prevent additional new materials from being made. 
▪ Use paving materials composed or partially composed of recycled materials, as these materials 
create fewer greenhouse gas emissions in the production process. 
▪ Plant trees along the new promenade area to balance carbon emissions from construction and 
replace trees lost to other construction on campus. 
Increase amount and diversity of vegetation.  
Biodiversity should be considered and improved when designing and implementing the Packer Avenue 
Promenade. The use of varied and numerous types of vegetation that can support a variety of wildlife and 
insects, while withstanding a range of weather conditions and chemicals, should be implemented. 
Employ native plant species that have co-evolved in the Lehigh Valley with 
pollinators, birds, insects, and other animals.  
The Packer Avenue Promenade would increase the vegetation in the area by removing asphalt and 
planting vegetation in its place. We have recommendations regarding which types of plants and trees 
should be planted. The new landscape should support greater biodiversity and local ecology by employing 
native plant species that have co-evolved in the Lehigh Valley with pollinators, birds, insects, and other 
animals. The native plants would support more biodiversity than non-native species such as those that 
typically comprise lawns.70 We recommend that the report made by SASAKI and Richard Burk Associates, 
Inc is used when choosing what vegetation to plant on Packer Avenue (APPENDIX E). 
Reduce the amount of paved service as much as possible and use the 
Runoff Calculator to estimate runoff amounts.  
Simply reducing the amount of paved surface in the area would cut back on the amount of runoff 
produced. Use the calculator provided to estimate the amount of runoff saved with varying amounts of 
permeable and impermeable surface to compare to the current conditions.71 
Provide areas of natural vegetation, including native species and diverse 
types of species, to improve ecosystem function and surf ace runoff uptake 
and filtration.  
Vegetation has many critical roles in ecosystem functionality. These include the uptake of water and some 
of the chemical or biological solutes therein, CO2 sequestration, the provision of habitat for animals and 
insects, including pollinators, and the production of oxygen. All of these functions can benefit humans as 
well as plant and animal ecosystems by filtering water, reducing runoff and flooding, providing cleaner 
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air, and providing the necessary resources for important organisms like pollinators and other small 
animals and insects.  
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Implement designs such as bioswales to naturally capture, fi lter, and 
manage runoff.  
Beyond the ability to reduce runoff from the planned reduction in pavement, stormwater management 
and surface permeability could be integrated through incorporation of bioswales and other engineered 
designs. Bioswales are alternatives to concrete gutters and storm sewers.72 Through the design of the 
landscape, water is directed to and retained in a naturally vegetated area where it is remains during 
storms. Water is then slowly released in order to avoid flooding and major runoff (FIGURE 5). Vegetation 
can be chosen specifically to filter out and survive in the presence of certain chemicals, such as salt used 
on roads and walkways in the winter. In addition to decreasing stormwater and pollutant runoff and 
flooding, bioswales add new ecosystems and biodiversity to the area. Appropriate plants for bioswales at 
this project location can be found in APPENDIX E of this report. Plants that can withstand ranges in moisture, 
as well as high salt and other mineral concentrations, are ideal for bioswales. 
  
FIGURE 5: EXAMPLES OF BIOSWALES COLLECTING RAINWATER RUNOFF. 
Choose plants that are functional, aesthetically pleasing, and 
complementary to the natural and human environment.  
Utilize the recommended plant chart in APPENDIX E for deciding which types of vegetation would best serve 
the purposes of water filtration and uptake and retention. When choosing vegetation, also keep in mind 
what plants would thrive and survive given the climatic, physical, biological and chemical conditions in the 
area. 
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Traffic and Vehicle Emissions 
Introduction 
This section of the SIA focuses on transportation-related impacts resulting from the closure of Packer 
Avenue to create a pedestrian promenade. Whereas Packer Avenue currently functions as a major east-
west thoroughfare, the proposed project would undoubtedly alter the volume and flow of traffic on 
Lehigh University’s campus and in the surrounding area. Additionally, there are 64 metered parking spots 
offered within the project area on Packer Avenue that are primarily utilized by students73 and therefore 
their removal would have a cascading effect within the surrounding area, likely influencing commuting 
behavior. Furthermore, Packer Avenue bisects the two halves of Lehigh University’s Asa Packer campus. 
These intersections expose thousands of students, faculty, staff, and local residents to interactions with 
traffic and associated vehicular emissions each day. 
It is vital to measure these impacts because they are likely to be encountered by the Lehigh University and 
Bethlehem community immediately after construction commences and in perpetuity thereafter. Further, 
as the university continues to promote their commitment to environmental sustainability it is important 
to study the effect this project would have on overall greenhouse gas (GHG) emissions prior to breaking 
ground; specifically, changes in GHG emissions should be assessed before construction starts to better 
inform decision making. Finally, one of the primary goals of the project is to “enhance safety, particularly 
for the pedestrians, and especially for the heavy pedestrian crossing at University Walk.”74 Therefore, 
pedestrian exposure to vehicle emissions such as volatile organic compounds (VOC), total hydrocarbons 
(THC), carbon monoxide (CO), nitrous oxides (NOx), and carbon dioxide (CO2), both before and after 
construction, should be of paramount concern. 
We chose not to measure the economic impact to the city of Bethlehem that would result from vacating 
the street, and thus 64 metered parking spots. These costs will be negotiated in any contract for the 
project. Further, we also chose not to estimate the emissions produced by construction vehicles as there 
is no authoritative literature on the subject, nor are we able to estimate the number and type of 
construction vehicles needed for building the Packer Avenue Promenade. Finally, we did not delineate 
between scope 1, 2 & 3 emissions sources because doing so was unnecessary in measuring the overall 
impact on emissions. Future research should attempt to incorporate these impacts and quantify their 
effect on the social, economic, and environmental sustainability of a project or policy.  
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Impacts 
 Idling Vehicles and Associated GHG Emissions and 
Other Pollutants 
Atmospheric science literature has established that an accumulation of CO2 and other GHGs in the 
atmosphere is the primary driver of anthropogenic climate change.75 In 2016 the transportation sector 
accounted for 28% of the total anthropogenic GHG emissions in the United States, making it the leading 
source of such emissions.76 The principal source is from light-duty vehicles (e.g. passenger cars and light 
trucks), which account for 60% of the annual emissions from the sector.77 While these statistics are 
relatively well understood, they have not slowed the demand for travel, which in turn has led to 
transportation related emissions to increase “more in absolute terms than any other sector” between 
1990 and 2015.78 Additionally, idling vehicles produce more CO2 in 10 seconds than would be emitted by 
restarting the engine.79 The Environmental Defense Fund states that an engine that is on for 10 minutes 
emits one pound of carbon dioxide into the atmosphere.80 Accordingly, the importance of measuring the 
effect that closing Packer Avenue to through- traffic would have on Lehigh University’s ability to comply 
with GHG reduction goals cannot be overstated. 
In order to establish a baseline of current idling behavior, our team conducted field observations during 
peak class transition hours at the crossings impacted by the proposed street closure (APPENDIX J). We also 
reviewed the Pennoni Transportation Impact Study commissioned by Lehigh University as a basis of 
comparison and to understand the expected volume and duration of future idling (APPENDIX K). Based on 
the estimated changes in traffic volume and idling duration, we utilized EPA vehicle emissions estimates 
to calculate the pollutants released in order to determine the net impact of GHG emissions resulting from 
this project. 
TABLE 2: CURRENT AND PROJECTED EMISSIONS AT PACKER AVENUE AND WEBSTER STREET BY SCENARIO 
grams/hour  2019 2024 without vacation 2024 with vacation 
VOC 2.92 5.71 2.18 
THC 3.32 6.79 2.59 
NOx 2.68 6.53 2.49 
CO 66.96 127.03 48.46 
CO2 41.0 (lbs./hr.) 618.5 (lbs./hr.) 236.0 (lbs./hr.) 
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Using CO as a measure, these numbers represent a 27.6% decrease from current emissions levels, and a 
decrease of 61.9% compared to projected 2024 emissions without vacation of Packer Avenue. Using CO2 
as a measure, we observe a 61.8% lower emissions rate for the 2024 with vacation scenario as opposed 
to 2024 without vacation, a reduction similar to our calculated values for other pollutants.  
Emissions at the intersection of Packer Avenue and Vine Street are also expected to decrease dramatically, 
as shown in the following data (APPENDIX J). Using CO as a measure, this represents a 63.4% increase from 
current emissions levels, and a decrease of 39% compared to projected 2024 emissions without vacation. 
Using CO2 as a measure, this represents a 63.4% decrease from current emissions levels, and an increase 
of 39% compared to projected 2024 emissions without vacation. 
TABLE 3: CURRENT AND PROJECTED EMISSIONS AT PACKER AVENUE AND VINE STREET BY SCENARIO 
grams/hour  2019 2024 without vacation 2024 with vacation 
VOC 1.18 3.31 2.02 
THC 3.03 3.93 2.40 
NOx 1.28 3.56 2.17 
CO 26.19 70.14 42.80 
CO2 299.4 (lbs./hr.) 324.4 (lbs./hr.) 197.9 (lbs./hr.) 
 Campus Commuting Behavior 
As previously stated, atmospheric CO2 accumulation is the primary cause of anthropogenic climate 
change81 and the transportation sector is the chief source of emissions in the United States with personal 
vehicles contributing the largest share.82,83 This is certainly true on Lehigh’s Asa Packer campus, where a 
conservatively estimated 75% to 84% of vehicles parking on Packer Avenue are associated with Lehigh 
drivers.84 Personal vehicles are the preferred mode of transit on campus with 70% of trips assumed to 
originate south of Packer Avenue and only 30% coming from the larger street network.85  
The current constitution of Packer Avenue within the project area enables such preferences by offering 
64 conveniently located metered parking spots while also functioning as a major east-west thoroughfare. 
The proposed project would undoubtedly have an impact on commuting preferences and behaviors. 
According to our online questionnaire (Appendix A), about one-third of respondents predicted that they 
would be less likely to drive if Packer Avenue was closed to traffic. Furthermore, 56% of respondents 
agreed or strongly agreed that they would be more likely to walk and 23% predicted they would be more 
likely to travel by bus. This predicted change in behavior is strongly correlated with the wide-spread 
unease resulting from the removal of parking, representing a negative social impact. However, if 
respondents actually behave the way they predicted they would in the questionnaire, there would be a 
significant reduction in the volume of Lehigh students, faculty, and staff vehicles utilized for short trips. 
This change on transportation behavior would reduce GHG emissions (APPENDIX L). 
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 Public Health: Pedestrian Exposure to Emissions  
The EPA states that those who “work or attend school near major roads appear to have an increased 
incidence and severity of health problems associated with air pollution exposures related to roadway 
traffic.”86 These negative health effects are most pronounced when individuals are exposed to directly 
emitted pollutants such as carbon monoxide and nitrogen oxides.87 Further exacerbating these concerns 
is the high volume of pedestrians that cross Packer Avenue at University Walk. This pattern requires 
vehicle traffic to idle for excessive periods of time during periods of peak pedestrian traffic, thus exposing 
pedestrians to even more vehicle emissions. Accordingly, any efforts made to reduce emissions, especially 
from idling vehicles, are vital to reducing exposure to harmful pollutants that contribute to “illnesses 
including asthma, heart disease, chronic bronchitis, and cancer.”88 
 In order to establish a baseline of pedestrian exposure, we conducted a pedestrian count at University 
Walk, the intersections of Packer Avenue and Vine Street, and Packer Avenue and Webster Street 
(APPENDIX G).  
The resulting data from our pedestrian study echoed the findings in the Pennoni Transportation Impact 
Study. According to both data sources, the time period with the highest pedestrian traffic was from 12:00 
pm to 1:00 pm. During this hour we observed a total of 935 crossings on Monday April 15th and 1,031 on 
Tuesday April 16th. The Pennoni Transportation Impact Study reports that at the same peak hour they 
measured a total of 1,217 pedestrians who crossed Packer Avenue at all three locations -- University Walk 
and Webster and Vine streets (APPENDIX G). Because class schedules typically follow a Tuesday/Thursday 
or Monday/Wednesday pattern, we can assume that most of these pedestrians cross Packer Avenue at 
least twice a week. 
Because the Packer Avenue Promenade would be closed to vehicular traffic, pedestrian exposure to the 
hourly rate of 1.18g VOC, 3.03g THC, 1.28g NOX, 26.19g CO, and 299.4 lbs of CO2 would drop to negligible 
levels at the University Walk crossing, thereby eliminating the highest incidence of exposure among the 
three examined intersections. 
 Well-Being and Financial Costs of Lost Time in 
Traffic 
The alteration of Packer Avenue has the potential to create excessive congestion and exacerbate existing 
traffic flow issues which, in turn, would have cascading effects on the well-being of students, faculty, staff, 
residents and visitors to the South Side. For instance, “one of the most common contributors to driver 
stress is traffic congestion.”89 Repeated exposure to stressful driving conditions “has been linked to a 
variety of physiological and psychological pathologies, including increased heart rate, blood pressure, 
anxiety, and negative affect,”90 which have been found to influence everything from mood and happiness 
to health in both home and work environments. Additionally, there are both direct and indirect financial 
costs associated with increased traffic congestion, including higher fuel consumption and lost 
productivity.91 Whether this congestion is likely to subside after a brief adjustment period or continue in 
perpetuity, it is nevertheless impactful to the overall sustainability of the project, and therefore must be 
measured (see APPENDIX M for methodology). 
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 Commuter Stress and Well-Being 
Since elevated traffic volumes and congestion can both impede driving goals and slow the pace of travel, 
both are strong predictors of driver stress.92 While this correlation is fairly predictable, the level of stress 
experienced and the consistency of stressors and responses are less so. This is likely because there is a 
degree of subjectivity in determining which factors elicit such a response. There are also many factors that 
contribute to commuter stress beyond simply congestion and impedance of goals. The primary 
contributing factors are the cost and preference of housing, wages earned, and commuting time, and 
satisfaction is achieved through balancing such factors according to individual preference.93 In other 
words, if an individual has a preference for a short commute, they would accept lower wages or pay more 
for housing to accommodate. If they do not, then they would be subject to lower levels of satisfaction. 
As described above, there are many factors outside of our control or ability to measure. Further, the lack 
of consistent responses to stressors and the inherent subjectivity of compensatory preferences render us 
unable to determine the degree to which the Packer Avenue Promenade would influence commuter stress 
encountered. 
 Financial Costs 
According to research at the University of Minnesota, the average fuel costs of operating a vehicle per 
minute is between $0.05-$0.10 per minute.94 Since traffic congestion and delays inevitably cause 
additional vehicle idling, which yields zero miles per gallon, the per minute cost of driving would be even 
higher. Additionally, a study conducted by INRIX found that traffic cost the United States economy an 
estimated $305 billion in lost productivity in 2017.95 In the nearby city of Philadelphia, the cost was $2.1 
billion, which translates to $1,427 per driver annually.96 There are real financial tolls to increased 
congestion that must be considered as part of the overall sustainability of this project. 
 Results 
In order to measure these effects, we began by reviewing data presented in the Pennoni Transportation 
Impact Study, which forecasts the additional delays that would result from closing Packer Avenue for 
different scenarios. This data was then used in determining the degree to which those exposed to 
congestion delays would feel increased stress or be burdened financially. 
While the project does, in fact, lead to minor delays of no more than 12.3 seconds97 (see Table J1 in 
APPENDIX J), they are insignificant and therefore the Level of Service (LOS) ratings (utilized to measure 
intersection performance and delays) still fall well within the acceptable range.98 Accordingly, the study 
concludes that, “the pedestrian corridor would be able to meet the University’s goals without causing 
excessive traffic delays or other harm to the community.”99 We are therefore able to conclude that large 
numbers of pedestrians on Lehigh’s Asa Packer campus would no longer be exposed to harmful vehicle 
emissions, which is a positive social impact. However, the Pennoni Transportation Impact Study does not 
address the new bus route, which increases exposure to harmful emissions and particulate matter for 
pedestrians and residents of the Southside. While we do not have estimates for the extent of this change 
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in exposure, it is important to consider the social impact of which populations would have higher exposure 
over others as a result of this project. 
Recommendations for Mitigation 
Continue electrification of Lehigh bus f leet.  
The Lehigh bus schedule and route have been adjusted in order to provide more frequent and convenient 
options for commuting on campus. While this and the relocation of 64 metered parking spaces is expected 
to greatly reduce short personal vehicle trips and thus emissions, it would increase the emissions from 
Lehigh’s bus fleet. Accordingly, we recommend increased utilization of electric buses, eventually phasing 
out all fossil fuel powered buses from the fleet.  
Plant native trees to partia lly offset CO2  emissions. 
We recommend that trees be planted throughout campus, but especially along the Packer Avenue 
Promenade to offset Lehigh’s CO2 emissions, in addition to creating an aesthetically pleasing recreational 
area.100 Taking these steps would reduce Lehigh’s carbon footprint and further demonstrate Lehigh’s 
commitment to environmental sustainability. 
Clearly communicate changes to traffic pattern with signage and outreach.  
The most immediate impact that the Packer Avenue Promenade would have on Lehigh students and 
affiliates is that it would reduce or relocate the availability of parking. While this is likely to foster more 
eco-friendly transportation habits (walk, bike, bus, etc.), it is also likely to cause frustration. Research also 
indicates that stress resulting from traffic is linked to incongruity between commuter expectations and 
actual experience of travel impedance.101 To mitigate this increased frustration, we recommend that 
designated parking areas be communicated broadly and frequently to advise affected parties on where 
alternate parking is available. This communication should also be utilized as an opportunity to further 
encourage alternative modes of transit by listing the location of rental bikes, bike racks and the increased 
frequency of bus service. Further, we recommend that clear signage be utilized to communicate the new 
traffic pattern. 
Conduct transportation impact study for surrounding community.  
We recommend a transportation impact study be conducted that includes the greater Southside area in 
order to measure the effects of the new bus routes on air quality and pedestrian exposure to emissions 
in the community at large. 
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Pedestrian Mobility 
Introduction 
This section of the SIA focuses on the impacts that the Packer Avenue Promenade would have on 
pedestrian mobility and accessibility. We used Southworth’s definition of “walkability” as a basis for our 
definition of pedestrian mobility, which is “the extent to which the built environment supports and 
encourages walking by providing for pedestrian comfort and safety, connecting people with varied 
destinations within a reasonable amount of time and effort, and offering visual interest in journeys 
throughout the network.”102 The Packer Avenue Promenade project is part of the Lehigh University 
Connections Plan, which “focuses on prioritizing the pedestrian and biking experience by expanding the 
zones in which walking and riding is paramount; and driving and parking are secondary, and in certain 
cases, not allowed.”103 It is important to consider the impact of the Packer Avenue Promenade on 
pedestrian mobility and accessibility because some of the goals of this project are to promote walkability, 
expand the pedestrian path, and accommodate pedestrian travel on Lehigh University’s campus. Our 
assessed impacts are most directly related to the Sustainable Development Goals of Good Health and 
Well-being and Sustainable Cities and Communities (APPENDIX C). 
Impacts 
 Handicap Access and Mobility Impairments 
According to a Lehigh University staff member, “disability is a facet of diversity.”104 Reasonable 
accessibility and mobility throughout university campuses are key aspects of inclusive education. Students 
with disabilities are attending competitive colleges now more than ever before, with 60% of young adults 
with disabilities continuing to postsecondary education within 8 years of leaving high school.105 Lehigh 
University’s campus naturally has mobility barriers due to its mountainous topography. The Americans 
with Disabilities Act (ADA) states that both public and private colleges and universities must provide equal 
access to postsecondary education for students with disabilities. One way that universities can 
accommodate students, staff and faculty with disabilities is by “providing architectural access to 
buildings.”106 The Packer Avenue Promenade project has the potential to further enhance the inclusivity 
of students, faculty, and staff with mobility impairments or physical disabilities at Lehigh University. 
In order to determine the current services provided to Lehigh University students, staff, and faculty with 
mobility impairments or physical disabilities, we conducted semi-structured interviews with several 
University offices (APPENDIX F). These offices included: Lehigh University’s Student Affairs Disability 
Support Services Office, Provost Office, Transportation Office, Parking Services, and a Lehigh University 
faculty member with a physical mobility impairment.107 Currently, the Student Affairs office provides 
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disability support services for students, the Provost Office for faculty members, and the Human Resources 
office for staff.  
About 10% of Lehigh University students self-identify as having a physical or psychological disability, which 
is slightly lower than the national average. This number also represents students that have disabilities 
with comorbidity.108 Currently, there are no full-time wheelchair users on campus, and most physical 
disabilities are temporary (e.g. broken limbs). Lehigh University’s Student Affairs Office works with the 
Transportation Office to provide scheduled transportation for students with disabilities on an as-needed 
basis. Students can also receive mobility orientation, which is training on how to successfully navigate the 
campus with a disability, from an office representative. Because each student’s needs differ, the office 
provides services and support on a case-by-case basis. Although the accessibility from Farrington Square 
to Packer Avenue is difficult due to the many steps and the absence of ramps in the vicinity, alternative 
routes may be accessed through campus buildings.  
A Student Affairs Office administrator believes that the Packer Avenue Promenade would enhance 
pedestrian mobility, and that these types of projects should make everyone feel welcome in a given 
environment using universal design features that appeal to a broad number of people. The plan to remove 
curbs as part of the proposed project would facilitate improved mobility for students, faculty, and staff.  
According to a Provost Office administrator, there are currently ten documented faculty members with 
life-long physical or psychological disabilities.109 This is 2.2% of the Lehigh University faculty population, 
which may be a conservative percentage. People with disabilities should self-identify and seek out 
assistance according to ADA regulations, meaning that the Provost Office cannot approach individuals 
that they think may require disability services. There are also faculty members with temporary disabilities 
that seek out the Provost Office’s services throughout the year. For example, specific budgets can be used 
to buy ergonomic furniture or special office equipment for faculty with disabilities. The Provost Office also 
works with faculty members to change their classrooms if their classes are held in buildings that are not 
easily accessible. 
Although the Packer Avenue Promenade would lead to the loss of four ADA public parking meters, the 
Parking Services Office does not believe that this would negatively impact the availability of disability 
parking spaces. There are over 300 ADA parking spaces across Lehigh University’s campus, and Parking 
Services is confident that that there are more than enough ADA parking spaces within each parking zone.  
The Transportation Office is launching ADA-compliant AccessLU transportation busses beginning on July 
1st, 2019. This service will provide both scheduled and on-demand transportation for students, staff, 
faculty, and visitors with disabilities. AccessLU will provide “service to car-free areas of campus, service to 
inaccessible locations, service between any Lehigh University campus building or parking facility, 
wheelchair lift, service to those with injuries/permanent disabilities/or other accessibility limitations, daily 
repeat service as scheduled with AccessLU, and an on-demand service (first-come first-serve basis).”110 
AccessLU will operate between 6:30am-10:00pm on weekdays, and 10:00am-10:00pm on weekends.  
Our interview with a Lehigh University faculty member with a mobility impairment revealed that persons 
with disabilities or mobility impairments often use trial-and-error to find alternative routes of navigation 
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around the campus. This suggests that those with disabilities may be unaware of the services available to 
them at Lehigh University. The Parking Services Office also highlighted that the Facilities department is 
actively working to create an ADA compliant pathway that connects different parts of Lehigh University’s 
campus. 
There was a consensus among the interviewees that the Packer Avenue Promenade would enhance the 
mobility of persons with physical disabilities or mobility impairments, especially since the project legally 
must abide by ADA regulations. 
 Pedestrian Health 
Providing opportunities for healthy activities, such as walking and biking, is an important social aspect to 
consider in the development of public spaces like the Packer Avenue Promenade. Walking and bicycling 
are “increasingly recognized as important, rightful, sustainable and healthy modes of transport.”111 One 
of the main benefits of pedestrian zone development is the encouragement of these active modes.112  
Pedestrian zones provide opportunity for increased physical activity, which can improve pedestrian health 
and well-being as a result. For example, a cost-benefit analysis of bike and pedestrian trails in Lincoln, 
Nebraska determined that every $1 investment in trails for physical activity led to $2.94 in direct medical 
benefit.113 This implies that bike and pedestrian trails may be cost-effective ways to promote physical 
activity at the local level. The development of a pedestrian zone, however, does not guarantee increased 
physical activity by its users. Evenson et al. argue for the inclusion of public health professionals in the 
pedestrian zone planning process to encourage the coordination of health-related elements in these 
plans.114  
In our questionnaire (APPENDIX A), we included questions about pedestrian health and recreation as they 
relate to the Packer Avenue Promenade. We asked respondents how often they currently run/jog or bike 
on Packer Avenue. We also asked respondents to indicate how strongly they agreed or disagreed with the 
statement “I would be likely to participate in recreational activities on Packer Avenue Promenade (e.g. 
walking, biking).” Finally, we asked respondents to list any features that could be added to the Packer 
Avenue Promenade that would encourage them to engage in recreational activities in the area. 
About 66% of questionnaire respondents indicated that they currently never run or jog on Packer Avenue, 
and about 86% of respondents indicated that they never bike on Packer Avenue. Additionally, about 66% 
of respondents agreed or strongly agreed with the statement “I would be likely to participate in 
recreational activities on Packer Avenue Promenade.” Multiple respondents listed features such as 
benches and seating areas, tables, and bike racks that would encourage them to engage in recreational 
activities on the Packer Avenue Promenade. It is important to note, however, that several respondents 
indicated that they would not take part in recreational activities on the Packer Avenue Promenade due to 
the distance they travel to campus for classes and work. Other respondents commented on the 
inconvenience the Packer Avenue Promenade would create for overall parking availability, which to them 
outweighed the recreation opportunities that may be provided by the proposed project. 
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 Pedestrian Behavior 
In the context of sustainability, considerations of pedestrian mobility and accessibility should include 
issues of social inclusivity and equity. Access to spaces and ability to move comfortably and efficiently 
throughout a given community are key factors in determining the extent to which community members 
with different socioeconomic and racial backgrounds are included in a space. According to Robin Paul 
Malloy, access to spaces and areas that compose civic life allows for full community participation. Sarah 
Schindler argues that “this reasoning should extend beyond access for individuals with disabilities to all 
individuals, including poor people and people of color.”115 The Packer Avenue Promenade should create 
a pedestrian space that is accessible, walkable, and safe in an effort to ensure that all members of the 
Lehigh University and greater Bethlehem community are considered and included. 
A previous project of comparable scale to the Packer Avenue Promenade was the creation of Memorial 
Walk, west of the Alumni Memorial Building, which began in September 2005. The main goal of the project 
was to improve pedestrian safety and connect Lehigh University academic buildings to green space. A 13-
person review committee comprised of Lehigh University students, faculty, staff, and alumni was 
appointed by then-president Greg Farrington to ensure all members of the Lehigh University community 
were aware of developments in the plan and able to express their ideas, responses, and concerns.116 Social 
inclusion is a crucial element of sustainability, and committees such as this are indicative of meaningful 
attempts to ensure all members of the Lehigh University community are considered in major project 
decisions. In the context of the proposed Packer Avenue Promenade, a similar committee might be 
appointed. To improve upon the 2005 committee, and in order to work towards greater cohesion and 
communication between the Lehigh University and Bethlehem communities, committee members should 
also represent Bethlehem community members and institutions. This might ensure that affiliates of 
neighboring institutions, such as Broughal Middle School and St. Peter’s Evangelical Lutheran Church, are 
not only aware of developments in the Packer Avenue Promenade project, but that they can also voice 
their concerns, ideas, and opinions regarding mobility and access.  
As is indicated in the Pennoni Transportation Impact Study, the creation of the Packer Avenue Promenade 
would not have adverse impacts on accessibility to St. Peter’s Evangelical Lutheran Church and Broughal 
Middle School: “The driveways to St. Peter’s Evangelical Lutheran Church will not be impacted by the 
pedestrian corridor...Based on Lehigh University’s previous conversations with the Bethlehem Area School 
District (BASD), school buses currently do not use Packer Ave.”117 While the traffic study alleviates 
concerns regarding negative traffic impacts for St. Peter’s Evangelical Lutheran Church and Broughal 
Middle School, Lehigh University should establish a dialogue with representatives from each of these 
institutions to ensure that their affiliates’ pedestrian behaviors are not adversely impacted. The creation 
of a socially inclusive Packer Avenue Promenade is contingent upon how well Lehigh University is willing 
and able to communicate with various stakeholders within the Bethlehem community throughout each 
stage of the project. 
In addition to assessing the extent to which the Packer Avenue Promenade considers the interests of the 
Lehigh University and greater Bethlehem communities, this section of the report is focused on 
understanding how, exactly, pedestrian behavior can be expected to change upon the completion of the 
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project. Both the Pennoni Transportation Impact Study and the Pedestrian Count that our class conducted 
were able to establish high baselines for current pedestrian traffic across Packer Avenue during peak 
weekday hours. For example, our own data showed over 1,000 pedestrians crossing down the middle of 
Packer Avenue from 12:00pm-1:00pm on a given weekday (APPENDIX G). The Pennoni Transportation 
Impact Study reflects confidence in an improved pedestrian experience in this regard: “The proposed 
changes on Packer Avenue would have positive outcomes for pedestrians, who would have more options 
for crossing Packer Avenue between Vine Street and Webster Street.”118 Traditional traffic studies are 
concerned with logistics and objective organizational changes. To further address social elements of 
sustainability, pedestrian behavior should be understood to include safety, mobility, accessibility, 
walkability, and inclusion. 
According to data retrieved from our questionnaire (APPENDIX F), shifting transportation patterns due to 
the closure of Packer Avenue should be sensitive to the needs of commuter students, faculty and staff. 
While most of the traffic and cars parked on Packer Avenue can be attributed to Lehigh University 
students, faculty and staff, parking is also utilized by undergraduate students who live on-campus. Such 
students should be educated regarding the logistics of the campus bus system and should expect to utilize 
Lehigh University’s transportation system as a substitute for personal vehicle use for access to academic 
buildings along Packer Avenue, such as Fairchild-Martindale Library, The Science, Technology, 
Environment, Policy and Society (STEPS) building, Whitaker Laboratory, and Packard Laboratory. Parking 
spaces should be reserved for Lehigh University commuter students, faculty, and staff, who cannot 
reasonably be expected to walk or utilize the bus system to access academic buildings on Packer Avenue. 
Recommendations for Mitigation 
Handicap access/mobility impairments.  
Lehigh University should invest in a centralized office for all stakeholders with disabilities instead of having 
separate offices for students, staff, and faculty. This would create a more homogeneous point of contact 
for any person with a disability and would allow for the integration of disability resources into one specific 
office. 
The University should also consider building ramps around the campus where appropriate, such as the 
steps in Farrington Square leading up to the STEPS building. This ensures inclusivity of people with physical 
disabilities and mobility impairments who would otherwise have to navigate through campus buildings.  
The University should also provide a publicly accessible map, on an appropriate Lehigh University 
webpage, that clearly highlights alternative accessibility routes. This map should be available to all 
students, staff, faculty, and visitors of Lehigh University to ensure easy navigation for all persons with 
disabilities. 
Pedestrian health.  
Lehigh University should include the perspectives of stakeholders with public health expertise, such as 
members of the University’s new College of Health or Lehigh’s Health Advancement and Prevention 
Strategies Office, in the development of the Packer Avenue Promenade plan. The inclusion of such 
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expertise would ensure the incorporation of health-related elements into the Packer Avenue Promenade 
that would be readily available for its users. 
Lehigh University should also include features on the Packer Avenue Promenade, such as bike racks, 
seating areas, and tables, to encourage recreational activity along the walkway. During project 
development, it would be useful to gain input from students, faculty, and staff to determine appropriate 
or desired features for the Packer Avenue Promenade. 
Pedestrian behavior.  
Lehigh University should ensure that commuter students, faculty, and staff members have access to 
parking within proximity to their respective destinations, allowing those who commute to campus to have 
accessible parking within the vicinity of their classes and workspaces. 
Lehigh University should appoint a committee that includes institutions such as St. Peter’s Evangelical 
Lutheran Church and Broughal Middle School to establish and maintain ongoing communication with the 
greater Bethlehem community. This committee would allow for the exchange of ideas and concerns 
regarding pedestrian accessibility and mobility on the Packer Avenue Promenade as it pertains to the 
South Bethlehem community and improve relations between the Lehigh and non-Lehigh communities.
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Safety and Emergency Access 
Introduction 
This section focuses on the impacts that the Packer Avenue Promenade Project would have on safety and 
emergency access. Safety includes real and perceived protection from danger, risk, or injury. Emergency 
access is the ability for service and emergency vehicles, such as fire trucks and ambulances, to easily 
ingress and egress an area. A safe and perceived-as-safe area encourages pedestrian activity, facilitates a 
stronger sense of community, contributes to overall well-being, and improves quality of life on Lehigh 
University’s campus. Effective emergency access ensures that the proper support services can be readily 
deployed during times of need. The proposed Packer Avenue Promenade project would impact safety and 
emergency access at Lehigh University because converting a two-lane, public road with street parking and 
sidewalks/crosswalks for pedestrians into a public pedestrian shared-use promenade119 would 
fundamentally alter the safety of the environment for pedestrians. We assessed pedestrian safety 
because the safety environment for pedestrians could be altered by the proposed project. Emergency 
access for ambulances, fire trucks, and service vehicles is assessed because the ability to ensure that the 
proper support services can be readily deployed during times of need could be altered by the proposed 
project. 
Impacts 
 Pedestrian Safety 
Methodology 
We assessed pedestrian safety by evaluating the parameters of the proposed project against safety 
standards defined in existing Lehigh University plans and recommendations of safety experts120 to 
determine how the closure of Packer Avenue may impact the pedestrian safety environment. Additionally, 
we assessed perceived safety in our questionnaire (APPENDIX A). The Lehigh University Campus Master 
Plan discusses the university’s “Connections” initiative, which includes enhancing safety on campus. One 
of the foci of this initiative is prioritizing the pedestrian experience by “expanding the zones in which 
walking is paramount.”121 This effort is complemented by landscape improvements designed, in part, to 
create “safe and walkable routes” around campus. 
As an extension of the Lehigh University Campus Sustainability Plan,122 the Pedestrian Experience is 
identified in the Lehigh University Connections Plan123 as a focus area for creating a, “coherent and 
connected” campus.124 This goal would be achieved by expanding car-free zones, promoting walkability, 
and developing the pedestrian path system on campus by expanding the “safe and walkable routes 
throughout campus.”125 
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Results 
The proposed project aligns with the goals set forth in the Campus Master Plan, Sustainability Plan, and 
Connections Plan because it would convert Packer Avenue into a public pedestrian shared-use promenade 
that is closed to vehicular traffic (except for service and emergency vehicles). According to the safety 
experts126 consulted for this assessment, the removal of vehicular traffic from Packer Avenue would not 
introduce pedestrian hazards. In fact, the proposed project would alleviate daily sources of conflict 
between pedestrians and vehicles, ultimately creating a safer space for pedestrians.  
With respect to safety from assault and crime, the safety experts consulted for this assessment127 did not 
believe that the proposed project would increase the likelihood of assault and crime against pedestrians. 
The proposed project is expected to improve pedestrian safety from assault and crime because Lehigh 
University would be able to replace and alter the lighting and design of the area, once Packer Avenue is 
transferred from the city to Lehigh University. Additionally, the removal of street parking along Packer 
Avenue would eliminate areas of vulnerability to potential hidden assailants. Furthermore, the expected 
increase in foot traffic along Packer Avenue would improve perceived safety because pedestrians tend to 
experience a sense of safety in numbers, which was reflected in our questionnaire (APPENDIX A): 348 
respondents noted that the presence of other pedestrians made them feel safer while walking on campus. 
Recommendations for design features to enhance pedestrian safety from assault and crime are included 
below. 
The removal of vehicular traffic on Packer Avenue could increase biking traffic on campus, especially since 
Packer Avenue has a relatively flat terrain and the University encourages diverse modes of transportation, 
such as biking,128 on campus. Speeding bikes could pose a risk to pedestrians and it is possible that the 
removal of vehicular traffic from Packer Avenue could encourage bikers to speed down University Drive 
onto Packer Avenue. Recommendations for design features to mitigate the likelihood of unsafe biking are 
included below. 
Finally, the establishment of a pedestrian promenade introduces the risk of vehicle-ramming terrorism 
since Packer Avenue Promenade is excepted to not only increase the number of pedestrians traversing 
the area, but also people congregating in social spaces along the promenade. The Department of 
Homeland Security notes that, “attacks of this nature require minimal capability, but can have a 
devastating impact in crowded places with low levels of visible security.”129 Recommendations for design 
features to mitigate the likelihood of a hostile vehicle attack on Packer Avenue are included below. 
 Emergency Access for Ambulances, Fire Trucks, and 
Service Vehicles 
Methodology 
We assessed emergency access for ambulances, fire trucks, and service vehicles by reviewing standard 
requirements for supporting ambulance, fire truck, and service vehicle access against the parameters of 
the proposed project to determine if the proposed project will sufficiently facilitate service and emergency 
vehicle access. 
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Results 
The proposed project does not degrade emergency access for ambulances, fire trucks, and service vehicles 
on Packer Avenue with respect to accommodating service and emergency vehicles on the promenade and 
emergency vehicle response times. The design specs for the promenade include a 20-foot width, which is 
wide enough to accommodate the largest service and emergency vehicles (fire trucks) and pavers would 
be selected with capacity to support the weight of the heaviest service and emergency vehicles (fire 
trucks).130 The promenade would also have a mountable curb to facilitate service and emergency vehicle 
access on the promenade.131  
The City of Bethlehem’s Schweder Fire Station (419 East Fourth Street) is the closest fire station to Packer 
Avenue. The travel time from the fire station to each end of the proposed project is an average of 2 
minutes for a car traveling the speed limit. Lehigh University Emergency Medical Services (LUEMS) is 
dispatched by the Lehigh University Police Department132 (321 East Packer Avenue). The travel time from 
the police station to each end of the proposed project is an average of 1 minute for a car traveling the 
speed limit. Because a firetruck or LUEMS vehicle would be traveling at a faster speed, the average real-
time deployments are likely faster. Because the proposed project would not prohibit or alter access via 
any of the existing routes, these response times are not expected to change. 
Recommendations for Mitigation 
Install proper l ighting and il lumination to promote a safe environment.  
Adequate lighting plays a key role in creating a safe environment for pedestrians because pedestrians feel 
greater safety when they can see at enough distance to identify danger in time to react and where to go 
for safety if needed.133 Soft light that does not cast harsh shadows (FIGURE 6) is preferred because 
pedestrians can see faces and bodies, which, unlike harsh light that creates glare (FIGURE 7), allows the 
pedestrian to identify potentially dangerous individuals.134 In addition to the type of light, the uniformity 
of the light is also important. An area that is uniformly illuminated eliminates areas of shadows in which 
the pedestrian could not identify threats. The proposed project should include soft, uniform lighting.  
  
FIGURE 6: EXAMPLE OF SOFT LIGHT.  135 FIGURE 7: EXAMPLE OF HARSH LIGHT.136 
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Encourage safe biker and pedestrian interactions by managing bike traffic.  
Per Pennsylvania’s Motor Vehicle Code, bikes must yield to pedestrians on sidewalks and bicycle paths.138 
In addition to including signs along the promenade with 
reminders to bicycles to yield to pedestrians (FIGURE 8), 
speed limits for bikes could also be instituted to ensure 
safer bike speeds. Alternatively, it could be required to 
walk bikes across particularly busy sections of the 
promenade, which could also be denoted with signs 
(FIGURE 8). This could also be instituted for certain times 
of day, such as class changes, when the promenade is 
likely to be very busy with pedestrian traffic. 
Discourage hostile vehicles (terrorism) 
by implementing horizontal deflections 
at the intersections of Webster Street 
and Packer Avenue and Vine Street and 
Packer Avenue.  
Horizontal deflections, such as bends or chicanes, eliminate the ability for a vehicle to pick up speed and 
have a straight shot down the promenade while still allowing for service and emergency vehicle access.140 
FIGURE 9 depicts an example of a chicane on a public street. A chicane can be achieved through a variety 
of means. In FIGURE 9, the road itself bends and 
there are trees lining the road. It is also possible 
to create a chicane with large, concrete planters 
anchored to the ground in an arrangement that 
creates a bend. Horizontal deflections should be 
included at each end of the proposed project: 
the intersection of Webster Street and Packer 
Avenue and the intersection of Vine Street and 
Packer Avenue. 
 
 
FIGURE 8: EXAMPLES OF BICYCLE SIGNS AT 
PURDUE UNIVERSITY.137 
 
FIGURE 9: EXAMPLE OF A CHICANE.139 
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Conclusion 
Sustainability considers impacts on human, environmental, and economic well-being. A Sustainability 
Impact Assessment (SIA) is an expansion of the traditional Environmental Impact Assessment (EIA) and 
represents a vital step toward ensuring that sustainability is adequately addressed during the project 
assessment process. 
Lehigh University is exploring the possibility of closing Packer Avenue to traffic and converting it into a 
pedestrian promenade. In Spring 2019, Lehigh University graduate students conducted an SIA for this 
potential project. SIAs offer a comprehensive guide for decision-makers by laying out positive and 
negative impacts of a project as well as recommendations for mitigating negative impacts. 
SIAs encourage using assessment tools most appropriate to the stakeholders and the impact being 
assessed. The Packer Avenue Promenade SIA identifies six key categories for assessment. Methods of 
assessment were tailored to each category and included literature reviews, interviews with experts and 
stakeholders, online surveys, and quantitative data collection. Local businesses, restaurants, and arts 
organizations were also interviewed.  
The proposed project may have both positive and negative impacts Among the most significant are 
improved aesthetics and prospective student experience, decreased stormwater runoff and greenhouse 
gas emissions, reduced exposure of students to harmful vehicular emissions, and impacts to accessibility 
and mobility. Our recommendations include, but are not limited to, addressing potential parking issues at 
Zoellner Arts Center, implementing bioswales with appropriate vegetation, conducting further traffic 
studies that include the broader South Side area, appointing an implementation committee that includes 
non-Lehigh community members, providing alternative accessible transportation options, implementing 
programming in the new space to improve communal sense of place, and using tactical urbanism to test 
the road closure for effectiveness and approval before implementing the proposed project. 
SIA is a new concept within minimal implementation requirements that provides Lehigh University and 
the City of Bethlehem the opportunity to be leaders in an emerging policy movement with global 
implications. Assessing the effects on community, environment, and economic well-being will promote 
Lehigh University and the City of Bethlehem as leaders in sustainability. 
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Glossary 
 
ADA The Americans with Disabilities Act 
Aesthetics Beauty and physical appearance, being pleasing in appearance 
BASD Bethlehem Area School District 
Biodiversity The amount and variety of life in an area including plants, animals, insects, and 
other living organisms 
Bioswale Intentional physical design of a landscape to naturally manage stormwater using 
vegetation and concave areas to collect water and return it to the ecosystem 
CO2 Carbon dioxide; a greenhouse gas emitted during energy production, vehicle 
operation, and many other anthropogenic and natural activities 
Ecosystem A biological community of interacting organisms and their physical environment 
EIA Environmental Impact Assessment 
EPA U.S. Environmental Protection Agency 
Emergency Access The ability for service and emergency vehicles, such as fire trucks and ambulances, 
to easily ingress and egress an area. 
GHG Greenhouse gasses that lead to climate change (carbon dioxide, methane, etc.) 
LOS Level of Service; a qualitative measure of vehicle operator satisfaction with the 
overall driving experience through a particular facility, such as a signalized or 
unsignalized intersection141 
Permeability The ability (or inability) for stormwater or rainwater to infiltrate a ground surface 
RAP Recycled asphalt pavement 
Safety Safety includes real and perceived protection from danger, risk, or injury.  
SDG(s) United Nations Sustainable Development Goals 
Sense of Place The manner in which people give meaning to a part of the larger, undifferentiated 
space in which they live142 
Soil erosion Occurs when loose soil leaves an area due to water runoff or wind 
SIA Sustainability Impact Assessment 
STEPS Lehigh University’s Science, Technology, Environment, Policy and Society building 
Well-being Quality of life including domains such as social cohesion, education, connection to 
nature, health, living standards, leisure time, safety and security, and cultural 
fulfillment143
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We administered an 8-minute questionnaire in order to gain more knowledge about current and expected 
well-being, behavior, safety and concerns surrounding the Packer Avenue Project. The questionnaire was 
distributed through our preexisting networks via email, GroupMe, Facebook and text message. We 
received 476 responses over 4 days in mid-April 2019. These responses are not considered a 
representative statistical sample of the Lehigh community, but are used to gain understanding of 
perceptions and current issues. Below is a summary of the spread of respondents, followed by the 
questionnaire distributed. 
 
TABLE A1: QUESTIONNAIRE RESPONDENTS ROLE AT LEHIGH 
Role at Lehigh Percentage Count 
Undergraduate Student 47.69% 227 
Graduate Student 21.85% 104 
Faculty 14.92% 71 
Staff 11.97% 57 
Alumni 3.57% 17 
Total 100% 476 
 
TABLE A2: QUESTIONNAIRE RESPONDENTS’ RESIDENCE LOCATION 
Residence Location Percentage Count 
On-campus residence hall 28.35% 129 
On-campus Fraternity/Sorority 7.25% 33 
Off-campus within walking distance 26.37% 120 
Off-campus farther than walking distance 34.51% 157 
Other 3.52% 16 
Total 100% 455 
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Sustainability Impact Analysis 
Questionnaire 
 
This survey will help inform plans for a construction project on Lehigh University's campus. This survey 
will take approximately 8 minutes to complete. Each participant will be entered into a raffle to win a $25 
Johnny's Gift Card or a $25 Tulum Gift Card. Your answers are anonymous and your email will only be used 
for the raffle. Thank you for your time. If you have any questions or concerns, please contact David 
Casagrande (dac511@lehigh.edu). 
 
 
Q1 Which of the following describes your role at Lehigh University (check all that apply)? 
▢ Undergraduate Student  (1)  
▢ Graduate Student  (2)  
▢ Faculty  (3)  
▢ Staff  (4)  
▢ Alumni  (5)  
 
 
 
Q2 Where do you live? 
o On-campus residence hall  (1)  
o On-campus Fraternity/Sorority  (2)  
o Off-campus within walking distance  (3)  
o Off-campus farther than walking distance  (4)  
o Other  (5) ________________________________________________ 
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Q3 What year were you born? 
________________________________________________________________ 
 
 
 
Q4 What is your gender 
o Male  (1)  
o Female  (2)  
o Non-binary/Third gender  (3)  
o Prefer to self describe  (4) ________________________________________________ 
o Prefer not to say  (5)  
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Q5 How often do you perform the following activities on a typical day? 
 Never (1) Rarely (2) Occasionally (3) Frequently (4) 
Walk on Packer 
Avenue (1)  o  o  o  o  
Run or jog on 
Packer Avenue (5)  o  o  o  o  
Bike on Packer 
Avenue (6)  o  o  o  o  
Drive on Packer 
Avenue (2)  o  o  o  o  
Park on Packer 
Avenue (3)  o  o  o  o  
Patronize 
businesses near 
Packer Avenue (e.g. 
The Goose, Tulum, 
etc.) (4)  
o  o  o  o  
 
 
 
 
Q28 If you park on Packer Avenue, what is your typical first destination (e.g. Packard Lab, STEPS, FML)? 
________________________________________________________________ 
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Q7 How well do you agree with the following statements? 
 
Strongly 
Disagree (1) 
Disagree (2) 
Neither Agree 
or Disagree (3) 
Agree (4) 
Strongly Agree 
(5) 
I feel part of a 
community 
when I walk on 
campus (1)  
o  o  o  o  o  
I enjoy walking 
on Packer 
Avenue (2)  o  o  o  o  o  
I enjoy driving 
on Packer 
Avenue (3)  o  o  o  o  o  
I feel connected 
to other people 
when I walk on 
Packer Avenue 
(6)  
o  o  o  o  o  
I feel connected 
to other people 
when I drive on 
Packer Avenue 
(7)  
o  o  o  o  o  
Packer Avenue 
contributes to 
Lehigh's image 
(14)  
o  o  o  o  o  
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Q29 How well do you agree with the following statements? 
 
Strongly 
Disagree (1) 
Disagree (2) 
Neither Agree 
or Disagree (3) 
Agree (4) 
Strongly Agree 
(5) 
Walking on 
Packer Avenue 
relaxes me (8)  o  o  o  o  o  
Walking on 
Memorial Walk 
relaxes me (12)  o  o  o  o  o  
Driving on 
Packer Avenue 
relaxes me (9)  o  o  o  o  o  
I feel safe 
walking on 
Packer Avenue 
(10)  
o  o  o  o  o  
I feel safe 
crossing Packer 
Avenue (13)  o  o  o  o  o  
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Q8 Which campus features give you the most satisfaction (check all that apply)? 
▢ Memorial Walk  (1)  
▢ Packer Avenue  (2)  
▢ Linderman Library  (3)  
▢ Fairchild Martindale Library  (4)  
▢ University Center  (5)  
▢ Alumni Memorial Building  (6)  
▢ STEPS  (7)  
▢ Packard Lab  (8)  
▢ University Center Front Lawn  (9)  
▢ Williams Hall  (13)  
▢ Roads  (10)  
▢ Trees  (11)  
▢ Squirrels  (12)  
▢ Other  (14) ________________________________________________ 
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Q10 How concerned are you about the following issues on campus? 
 Not Concerned (1) Somewhat Concerned (2) Very Concerned (3) 
Drivers not yielding for 
pedestrians (1)  o  o  o  
Not enough marked 
crosswalks or sidewalks 
(2)  o  o  o  
Crime (4)  
o  o  o  
Dangerous walking 
conditions (e.g. ice, 
debris) (3)  o  o  o  
Other safety concerns (6)  
o  o  o  
 
 
 
 
Q11 What times of day do you feel safest walking on campus? 
▢ Morning (5am-12pm)  (1)  
▢ Afternoon (12pm-5pm)  (2)  
▢ Evening (5pm-9pm)  (3)  
▢ Night (9pm-5am)  (4)  
▢ I always feel safe walking on campus  (7)  
▢ I never feel safe walking on campus  (5)  
▢ Other  (6) ________________________________________________ 
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Q12 Which of the following conditions make you feel safer while walking on campus? 
▢ Emergency blue lights  (1)  
▢ HawkWatch app  (2)  
▢ Other pedestrians  (3)  
▢ Presence of motorists  (4)  
▢ Street lights  (5)  
▢ Sunlight  (6)  
▢ Lehigh University Campus Police (LUPD)  (7)  
▢ Bethlehem Police  (8)  
▢ Charged smart phone or cell phone  (9)  
▢ Other  (10) ________________________________________________ 
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Q13 Which of the activities below are you most likely to engage in to relieve stress (check all that apply)? 
▢ Spend time with friends  (1)  
▢ Sleep  (2)  
▢ Eat  (3)  
▢ Spend time outdoors  (4)  
▢ Exercise  (5)  
▢ Other  (6) ________________________________________________ 
 
 
Photo 1      Photo 2 
Q14 Which of the following photos appeals most to you (scroll to the right to view both options)? 
▢ Photo 1  (1)  
▢ Photo 2  (2)  
 
 
 
Q15 Why do you prefer this image? 
________________________________________________________________ 
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Q16 In which of the two photos would you feel safer as a pedestrian? 
o Photo 1  (1)  
o Photo 2  (2)  
 
 
 
Q17 Why would you feel safer? 
________________________________________________________________ 
 
Q18 The following questions refer to the proposal to close Packer Avenue between Vine and Webster 
Streets to vehicular traffic and replace it with a pedestrian-only promenade. Below is a map of the 
proposed Packer Avenue Promenade and a photo of a similar walkway at the University of Pennsylvania.  
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Q32 
 
 
 
Q21 
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Q22 How well do you agree with the following statements regarding the Packer Avenue Promenade? 
 
Strongly 
Disagree (1) 
Disagree (2) 
Neither Agree 
nor Disagree (4) 
Agree (6) 
Strongly Agree 
(7) 
It will enhance 
Lehigh's image 
(2)  o  o  o  o  o  
It will attract 
prospective 
students (3)  o  o  o  o  o  
It will affect me 
positively (4)  o  o  o  o  o  
It will affect me 
negatively (5)  o  o  o  o  o  
Lehigh 
University 
should close 
Packer Avenue 
to vehicular 
traffic and 
parking (1)  
o  o  o  o  o  
Q30 How well do you agree with the following statements? 
Appendix A 
Packer Avenue Promenade │ Sustainability Impact Assessment  A15 
 
Strongly 
Disagree (1) 
Disagree (2) 
Neither Agree 
nor Disagree (4) 
Agree (6) 
Strongly Agree 
(7) 
I would enjoy 
walking on 
Packer Avenue 
Promenade (6)  
o  o  o  o  o  
I would feel 
connected to 
other people 
walking on 
Packer Avenue 
Promenade (8)  
o  o  o  o  o  
I would feel safe 
walking on 
Packer Avenue 
Promenade (10)  
o  o  o  o  o  
I would feel safe 
crossing Packer 
Avenue 
Promenade (13)  
o  o  o  o  o  
Walking on 
Packer Avenue 
Promenade 
would relax me 
(9)  
o  o  o  o  o  
I would enjoy 
attending 
events on 
Packer Avenue 
Promenade (11)  
o  o  o  o  o  
I would be likely 
to participate in 
recreational 
activities on 
Packer Avenue 
Promenade (e.g. 
walking, biking) 
(12)  
o  o  o  o  o  
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Q23 How would closing Packer Avenue to vehicular traffic and parking affect you? 
 
Strongly 
Disagree (1) 
Disagree (2) 
Neither Agree 
or Disagree (4) 
Agree (3) 
Strongly Agree 
(5) 
I will be more 
likley to drive 
(1)  o  o  o  o  o  
I would be less 
likely to drive 
(6)  o  o  o  o  o  
I will be more 
likely to take 
the bus (2)  o  o  o  o  o  
I will be more 
likely to take 
Uber/Lyft (3)  o  o  o  o  o  
I will be more 
likely to bike or 
use Zagster bike 
share (4)  
o  o  o  o  o  
I will be more 
likely to walk (5)  o  o  o  o  o  
 
 
 
Q24 What features could be added to the Packer Avenue Promenade that would encourage you to engage 
in recreational activities? (for example, a new bike rack) 
________________________________________________________________ 
 
 
 
Q25 Please provide any comments or suggestions about the Packer Avenue Promenade project. 
________________________________________________________________ 
________________________________________________________________ 
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________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
 
 
Q27 Enter your Lehigh University email to participate in the raffle (please include @lehigh.edu)? 
________________________________________________________________ 
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Appendix B: Free-list Exercise and 
Interviews
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We conducted in-person interviews with 23 Lehigh students, alumni, faculty and staff members. We 
logged the interviewee’s gender and initials but kept the informants anonymous in our report. Out of the 
23 total interviewees 13 were students, 2 were faculty members, 5 were staff members, and 3 were 
alumni. 12 of the interviewees were males and 11 were females. 
The first part of the interview consisted of a free-list exercise in which we asked each interviewee which 
individual words come to mind when the interviewer says “Lehigh University.” It was imperative for us to 
start with the free-list before asking our other questions to prevent the interviewees from being biased. 
Free-list Results: 
ITEM FREQUENCY AVG RANK1 SALIENCE2 
BEAUTIFUL 8 3.13 0.25 
BROWN AND WHITE 6 2.33 0.22 
ENGINEERING 6 3.83 0.19 
EXPENSIVE 6 5.00 0.15 
EDUCATION 5 4.60 0.14 
COLLEGE 4 3.50 0.12 
RESEARCH 3 2.67 0.10 
MOUNTAIN HAWK 3 4.00 0.10 
HISTORIC 3 3.67 0.09 
STUDENTS 3 4.33 0.09 
RIGOROUS 3 2.67 0.09 
PRESTIGIOUS 2 1.50 0.08 
ELITE 3 4.00 0.08 
UNIVERSITY 2 2.00 0.08 
ACADEMICS 2 2.00 0.07 
GREEK 4 5.50 0.07 
SMALL 4 5.50 0.07 
MOUNTAIN 3 5.67 0.06 
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ITEM FREQUENCY AVG RANK1 SALIENCE2 
HILLY 3 5.67 0.06 
REWARDING 2 3.00 0.05 
PRIVILEGE 2 4.50 0.05 
PROGRESSIVE 2 3.50 0.05 
CHALLENGING 2 4.00 0.05 
SMART 3 6.00 0.05 
UNDERGRAD 1 1.00 0.04 
EXPLOITATIVE 1 1.00 0.04 
HELPFUL 1 1.00 0.04 
CAMPUS 1 1.00 0.04 
EXPERIENCE 1 1.00 0.04 
WORK 1 1.00 0.04 
GO! 1 1.00 0.04 
COMMUNITY 2 6.00 0.04 
INTERNATIONAL 2 4.00 0.04 
HOMOGENOUS 2 4.50 0.04 
DAD 1 2.00 0.04 
SCATTERED BUILDINGS 1 2.00 0.04 
PARTY 1 2.00 0.04 
ALMA MATER 1 2.00 0.04 
INADEQUATE 1 2.00 0.04 
ALUMNI MEMORIAL BUI 2 8.50 0.04 
STUDIOUS 1 2.00 0.03 
KNOWLEDGE 1 2.00 0.03 
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ITEM FREQUENCY AVG RANK1 SALIENCE2 
PEOPLE 1 4.00 0.03 
BETHLEHEM 2 6.00 0.03 
CUTTING-EDGE 1 2.00 0.03 
BUSINESS 1 4.00 0.03 
CULTURE 1 3.00 0.03 
GYM 1 5.00 0.03 
MEANINGFUL 1 3.00 0.03 
WANNA-BE IVY LEAGUE 1 5.00 0.03 
FUN 3 5.33 0.03 
PASSIONATE 1 3.00 0.03 
GLOBAL 1 5.00 0.03 
OLD BUILDINGS 1 4.00 0.03 
LESLIE 1 6.00 0.03 
RESPECTED 2 4.00 0.03 
COMPETITIVE 1 5.00 0.03 
HOME 1 3.00 0.03 
TECHNOLOGY 1 3.00 0.03 
NANCY 1 7.00 0.03 
UPPITY 1 4.00 0.02 
HEALTH 1 5.00 0.02 
NEW BUILDINGS 1 5.00 0.02 
ANDREA 1 8.00 0.02 
GOOSE 1 4.00 0.02 
PROFESSORS 1 5.00 0.02 
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ITEM FREQUENCY AVG RANK1 SALIENCE2 
QUASI-WELCOMING 1 4.00 0.02 
COLD 1 6.00 0.02 
INNOVATIVE 1 4.00 0.02 
HAWK 1 8.00 0.02 
ELI 1 9.00 0.02 
EXCLUSIVE 1 7.00 0.02 
INTERDISCIPLINARY 1 6.00 0.02 
ARCHITECTURE 1 6.00 0.02 
SCHOOL 1 5.00 0.02 
BUSINESS CONNECTION 1 4.00 0.02 
KIRSTIN 1 10.00 0.02 
FRIENDS 1 6.00 0.02 
TEAMS 1 6.00 0.02 
PATH TO POVERTY 1 10.00 0.02 
EQUITABLE 1 7.00 0.01 
LINDERMAN 1 5.00 0.01 
SELF-AGGRANDIZING 1 5.00 0.01 
LEARNING 1 7.00 0.01 
BUS 1 9.00 0.01 
UPHILL 1 7.00 0.01 
EMPLOYER 1 3.00 0.01 
STEPS 1 11.00 0.01 
CONSTRUCTION 1 11.00 0.01 
AMBITIOUS 1 9.00 0.01 
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ITEM FREQUENCY AVG RANK1 SALIENCE2 
MAGINNES 1 12.00 0.01 
FRONT LAWN 1 7.00 0.01 
TENSION 1 10.00 0.01 
DEVELOPMENT 1 7.00 0.01 
GROWTH 1 8.00 0.01 
DOWNHILL 1 8.00 0.01 
SHITTY BUSES 1 12.00 0.01 
SILOED 1 10.00 0.01 
PARKING 2 12.00 0.01 
ALUMNI 1 6.00 0.01 
MEDIOCRE 1 6.00 0.01 
CLASSES 1 11.00 0.01 
PACKER CHAPEL 1 14.00 0.01 
FUD TRUCK 1 8.00 0.01 
GREEN CAMPUS 1 9.00 0.00 
EVOLVING 1 11.00 0.00 
PRIVATE 1 14.00 0.00 
   
1 How soon an item was mentioned in lists on average 
2 A mathematical combination of frequency and average rank that indicates how salient an item is 
3 Semantically similar terms like “pretty” and “picturesque” are combined with items like “beautiful” 
Then we asked each interviewee four questions pertaining to their perceptions of the university and the 
Packer Avenue Promenade project.  
1. What does Lehigh mean to you? 
2. Do you think this is a good idea?  
3. How will it affect you personally?  
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4. Do you think it will enhance Lehigh’s image?  
Some of the recurring metanarratives we discovered through the free-lists and interviews were the 
themes of friendship and family, strong Lehigh connections, and Lehigh’s challenging academic 
environment. We then examined how the Packer Avenue Promenade project might impact these 
metanarratives. Refer to the Sense of Place chapter for more detail on our conclusions based on this data.
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Appendix C: United Nations 
Sustainable Development Goals
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Goal 3, Good Health and Well-being: focuses on providing better health systems as well as increasing 
awareness of mental health. This relates to the Packer Avenue Promenade project and its impacts on the 
health of pedestrians who will utilize it as well as the influence of aesthetics on well-being and sense of 
place. 
Goal 4, Quality Education: focuses on ensuring inclusive and equitable quality education and promoting 
lifelong learning opportunities for all. This relates to the Packer Avenue Promenade project and its impacts 
as they relate to Lehigh University’s Path to Prominence. 
Goal 7, Affordable and Clean Energy: focuses on access to affordable, reliable and modern energy. This 
relates to the assessment of traffic impacts of the Packer Avenue Promenade project as our 
recommendation to increase the number of electric busses in Lehigh’s bus fleet.   
Goal 10, Reduced Inequalities: The Packer Avenue Promenade gives an opportunity for increased event 
programming, which could lead to a more inclusive campus to both the Lehigh and Bethlehem 
communities. 
Goal 11, Sustainable Cities and Communities: focuses on access to safe, inclusive, and accessible green 
and public spaces, as well as public transportation. This relates to the Packer Avenue Promenade project 
and its environmental impact of more vegetation, as well as the project’s biocentric design and aims to 
promote walkability and foster accessible means of navigation through Lehigh’s campus. In addition, the 
Packer Avenue Promenade will have the potential to engage and contribute to community settings and 
attachment impacting sense of place. Furthermore, it relates to the Packer Avenue Promenade Project 
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and its traffic impacts as there will be an increase in public transportation accessibility and inclusion 
including walkability, bus transportation, carpooling, and biking lanes. 
Goal 13, Climate Action: focuses on commitments to the Paris Agreement on climate change particularly 
decreasing concentrations of greenhouse gases.  This relates to the assessment of construction and traffic 
impacts of the Packer Avenue Promenade project on climate change as the closure of Packer Avenue will 
result in a probable decrease in net greenhouse gas emissions. 
Goal 14, Life Below Water: focuses on protecting marine resources. This relates to the assessment of 
environmental impacts of the Packer Avenue Promenade as increased stormwater management, and 
bioretention and filtration, will decrease the amount of pollution of watersheds from runoff. 
Goal 15, Life on Land: promotes sustainable use of land, improving biodiversity, and integrating 
ecosystem values into local planning. This relates to the environmental assessment of Packer Avenue 
Promenade as removing the majority of the paving and replacing it with natural vegetation will increase 
biodiversity and ecosystem function will begin to rejuvenate. 
Goal 16, Peace, Justice, and Strong Institutions: focuses on responsive, inclusive, participatory and 
representative decision-making at all levels. This relates to the Packer Avenue Promenade Project and the 
inclusion of all participants in decision making as well as inclusivity in programming with the broader 
community, enhancing sense of place. 
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Appendix D: Greenhouse Gas 
Emissions from Recycled Asphalt 
Concrete
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Regarding the disposal of the current asphalt on the site, much of it can be recycled as well, 
reducing carbon dioxide emissions in both the disposal and future production of asphalt. This 
table shows the accumulated greenhouse gasses over a 40-year analysis period considering 
different blending efficiencies and recycled asphalt pavement (RAP) contents. If asphalt or 
concrete must be used in the new project, materials with high percentages of recycled material 
should be considered. 
Table D1: This table shows the greenhouse gas emissions in tons from varying amounts of recycled asphalt 
concrete content at different levels of blending efficiency in the production of concrete and asphalt. 
 
RAP Content 0% 10% 20% 30% 40% 50% Blending efficiency 
GHG (ton) 5922 5685 5449 5212 4976 4739 100% 
% Reduction due to RAP 0% 4.0% 8.0% 12.0% 16.0% 20.0% 
GHG (ton) 5922 5760 5597 5435 5273 5110 70% 
% Reduction due to RAP 0% 2.7% 5.5% 8.2% 11.0% 13.7% 
GHG (ton) 5922 5809 5696 5583 5470 5358 50% 
% Reduction due to RAP 0% 1.9% 3.8% 5.7% 7.6% 9.5% 
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SASAKI and Richard Burk Associates, Inc—the design firm consulting on this project—performed a study for the development of a native planting 
palette at Lehigh University. In this report, they include a comprehensive list of numerous native vines, trees, shrubs, sedges, grasses, forbs, and 
ferns. They also include aspects such as deer browsing, height, spread, sun requirements, and site tolerances to salt, wet soils, drought, etc. This 
report can serve as a guide to ensuring that only native species are planted in the Packer Avenue Promenade. 
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Disability Access Interviews
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To assess how the Packer Avenue Promenade project would impact people with physical disabilities or 
mobility impairments, we conducted in-person interviews with administrators working in Lehigh 
University’s Student Affairs office for Disability Support Services, the Transportation office, Parking 
Services office, a faculty member with a mobility impairment, and an administrator at the Provost office.  
It was important to find out what services are provided and available now, and whether those services 
would be negatively impacted by the project. The interviews focused mainly on finding out what kind of 
services are currently provided to students, staff, and faculty, future plans on expanding those services, 
and perceptions on what impacts the proposed project would have on people with disabilities or mobility 
impairments. 
 
Student Affairs office for Disability Support Services 
 
1. What is the percentage of students at Lehigh University that have mobility impairments/physical 
disabilities? 
• Around 10%, which is lower than the national average (11.5%). In numbers, that is around 
500 students. This number is students with any kind of disability. We cannot provide 
specific numbers, but an important thing to understand is that disability can have 
comorbidity. A person with an illness but not necessarily a physical disability may find it 
difficult to walk around campus, causing mobility impairment. A person who has weak 
eyesight and cannot see clearly at night may need help with mobility. Currently, there are 
no full-time users of wheelchairs on campus. A majority of student physical disabilities is 
temporary (ex. Broken leg). Today, more students with disabilities are attending 
competitive colleges and universities than ever before, but they are not seeking 
assistance with their disabilities on campuses. This could be due to the stigma 
surrounding disabilities. 
• We also receive inquiries from prospective students with disabilities that want to know 
what services can be provided to them should they want to go to Lehigh University.  
 
2. What is the percentage of staff/faculty at Lehigh University that have mobility 
impairments/physical disabilities? 
• We don’t have information on staff or faculty disabilities. The appointed office for staff 
disability accommodation is HR. The appointed office for faculty disability 
accommodation is the Provost office.  
 
3. What sort of services do students with mobility impairments have access to to help them get 
around campus? 
• Student Affairs coordinates with the transportation office to ensure that students with 
mobility impairments have available transportation between their classes. This is done on 
a case-to-case basis and students can have regular pickups scheduled at the start of their 
semesters.  
• Students can work with the Student Affairs office to get mobility orientation (training on 
how to get around campus, what buildings to go through, etc).  
• Students can receive general support from our office 
• There are no ‘standard’ services provided - again this is done on a case-to-case basis as 
each student might need different services provided to them.  
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4. Are there any recurring concerns from students with mobility impairments in terms of accessibility 
to different areas on campus (also, specifically access to STEPS/Farrington Square, Packer Avenue, 
Busses) 
• Although there aren’t direct routes for students with mobility impairments to go to 
STEPS/the library, there are alternative routes (through buildings). Granted, it is not as 
easy as if there were ramps or direct routes, but alternative routes are definitely available.  
 
5. Do you know of any plans to build ramps/other measures to help students with mobility 
impairments to get around campus? 
• Not at the moment.  
 
6. Do you think the Packer Avenue Promenade would enhance the mobility of students/staff/faculty 
with mobility impairments? How so? 
• The proposed project will remove parking spaces reserved for persons with disabilities, 
but Lehigh doesn’t control the parking on Packer Avenue anyways. On the other hand, 
parking services are adding new parking spaces for persons with disabilities in the new 
parking plan.  
• We believe that the project will enhance mobility, and that the point of these types of 
projects should be to make everyone feel welcome in a given place by using universal 
design features that appeal to a broad number of people. It is important to note that 
disability is facet of diversity. 
 
7. Would you be able to distribute surveys to students to help us understand their perspectives on 
the closure of Packer Avenue? 
• Due to confidentiality, Student Affairs office is unable to do so.  
 
Provost office on services provided to faculty members 
 
1. What percentage/number of faculty of Lehigh University have mobility impairments or 
disabilities?  
• The documented number of faculty with disabilities is 10 faculty members. This number 
is for both physical and psychological disabilities, however the number of physical 
disabilities is more than psychological disabilities - specific numbers cannot be provided. 
These 10 faculty members have life-long disabilities. However, the number could be more 
- as per the Americans with Disabilities Act, people with disabilities should self-identify 
and seek out assistance. The Provost office cannot approach individuals that they think 
would require their services.  
• Total number of faculty at the moment is around 450 faculty members - this makes the 
percentage of faculty members with disabilities 2.22% only, a very low number. Reasons 
for this could be that some faculty members choose not to disclose their disability. The 
Provost office educates department chairs every year to refer faculty members that 
approach them to the Provost website where they can look at the ADA manual, and then 
decide whether they would approach the Provost office for help or not.  
• There are also faculty members with temporary disabilities that seek out the services of 
the Provost office throughout the year (ex. broken limb) 
 
Appendix F 
Packer Avenue Promenade │ Sustainability Impact Assessment  A39 
2. What are the current measures taken by the Provost office to provide service for faculty with 
mobility impairments or disabilities? 
• The Provost office is available to help all faculty who come forth with an identified 
physical or emotional psychological disability, both because it is part of the University’s 
services and because the University has to be compliant to ADA regulations. 
• Specific budgets are allocated to helping faculty (ex. buying faculty special chairs with 
neck support, or special office equipment). 
• The Provost office can work with faculty to change their classrooms if they are in buildings 
that are not very accessible (ex. too many steps, no elevator) 
• Again, this is all dependent on the individuals themselves self-identifying first before the 
office can provide any assistance.  
 
3. What sort of services do faculty with mobility impairments have access to to help them get around 
campus? 
• The AccessLU provided by the transportation department  
• Also case-to-case basis. For example, a few years ago the Provost office helped a faculty 
member by working with the City to get a permanent parking spot on Packer Avenue that 
was just outside of the faculty member’s office.  
 
4. Are there any recurring concerns from faculty with mobility impairments in terms of accessibility 
to different areas on campus (also, specifically access to STEPS/Farrington Square, Packer Avenue, 
Busses) 
• No.  
 
5. Do you think the Packer Avenue Promenade would enhance the mobility of students/staff/faculty 
with mobility impairments? How so? 
• I think it would, because the vehicular traffic won’t be there anymore, which is currently 
a challenge in itself. I know that when universities move into the direction of going 
pedestrian only, they have to keep in mind mobility and access. That is the forefront of 
any project as a whole, because you have to consider that by law. I believe it would 
actually enhance the footprint of the university as well. It would connect that area in 
Farrington Square more to the University Center building/area and the lawn because 
there won’t be a very busy road with vehicular traffic anymore.  
 
 
Transportation office 
 
1. What are the current measures taken by the transportation office to provide service for 
students/staff/faculty with mobility impairments (pre-AccessLU)? 
• Currently the transportation office provides students with transportation services (van) 
that can be scheduled based on their class hours and needs.  
• AccessLU which will operate starting July 1st will be available to students, staff, faculty, 
and visitors with disabilities. Again this can be scheduled in advance, or can be provided 
on an on-demand basis. A number is provided at all bus stops which is connected to the 
driver on shift and students/staff/faculty/visitors can call for transportation until 
10:00pm.  
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• All new buses (regular buses and AccessLU buses) are ADA compliant.  
 
2. How many students do you forecast will be needing this service? Are you aware of the demand 
for this service (how many students/staff currently need this service)? 
• The Transportation office is unaware of that number at the moment - numbers will be 
clear once the parking project is complete. 
• Currently, an average of 5-10 students use the accessibility van to get around campus per 
semester.  
• Most if not all students that use the service have temporary physical disabilities (ex. 
broken limb) 
 
3. AccessLU, planned to operate starting July 1st, will operate between 6:30am-8:00pm on 
weekdays. Would you extend the hours if students required so? 
• Actually, the bus will operate between 6:30am-10:00pm on weekdays. Students can still 
request for transportation after the office closes (4:00pm) by contacting the number 
provided at the bus stops. The bus will operate between 10:00am-10:00pm on weekends. 
 
4. Will AccessLU only be used on campus (pickup/drop-off from student housing to Lehigh buildings), 
or will it be used beyond campus (off-campus housing)? 
• The service is provided to the commuter lots on the South Side and Goodman, and all 
parking lots and parking decks on campus.  
• Buses are purposefully small to ensure accessibility to areas the big busses cannot access. 
 
5. Is Access LU only on an on-demand basis? How fast will the service be (how far in advance should 
students schedule the rides)? 
• Students/staff/faculty can schedule regular pickup and dropoff times at the beginning of 
the semester (based on their schedules) 
• Students/staff/faculty/visitors can request service on demand 
• Those with a valid Lehigh University ID with a state-issued disability plate or hangtag, or 
a Lehigh issued hangtag, may utilize AccessLU.  
 
6. Do you think the Packer Promenade project will enhance the mobility of students/staff/faculty 
with mobility impairments? How so? 
• Not sure!  
 
Parking Services office 
1. How many disability parking spaces do you have on campus? 
• We don’t have a specific number, but it is in the 300s. We have enough ADA parking 
spaces around campus.  
 
2. How many disability parking spaces are there on Packer Avenue and how will the removal of those 
parking spaces be compensated for by Lehigh? 
• Currently, there are 4 ADA spaces (public parking meter ADA spaces) on Packer Avenue, 
but Packer Avenue is under the jurisdiction of the City. As part of the Packer Promenade 
project, these parking spaces will be removed. Since Lehigh University has its own parking, 
and our office provides permits for everyone that is at Lehigh University, we will provide 
enough spaces for people who have ADA issues. 
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• They will get their preferred parking zone, depending on where they choose they want 
their parking spot to be (ex. Zoellner, Alumni parking zone, Farrington, etc). Wherever we 
have parking, there will be ADA spaces.  
 
3. Do you provide specific services for Lehigh University faculty/staff/students ?  
• Have you heard about the connections plan? The connections plan overall is 
comprehensive. We have increased the ADA spaces to be compliant. We have more than 
enough ADA spaces.  
• We also have AccessLU which provides service on demand for people with disabilities.  
• The facilities department is actively working on creating an ADA pathway that connects 
one part of campus to the other by working on identifying pathways throughout campus 
that can be ADA compliant. Eventually we will have a complete route where you can walk 
through from one side to the other, depending on what the disability is.  
• Over the next 10 years you will see a lot of changes around campus. With every new 
project, we have to comply with ADA, it’s not a choice.  
 
4. Do you think the closure of Packer Avenue will improve student mobility? 
• Absolutely. If you look at the campus on a map you can see how segmented it is. By 
connecting the campuses it’s going to really make a difference. If you just sit on Packer 
Avenue during the day, you can see how congested the sidewalks get when classes let 
out. There is really not enough room on the sidewalks for students. We need wider and 
more pedestrian-focused sidewalks. I think it is going to be a definite improvement. When 
you look at the campus’ overall plan to become more walkable and pedestrian-focused, 
this definitely hits the nail in the head. If you're looking at sustainability for instance, it 
will get people to stop using their car so much. If you take away the convenience factor, 
maybe they’ll take the bus. We have more than enough bus service to take people to 
class. By closing it, we are contributing to the sustainability of the University, by improving 
safety for pedestrians, promoting the transit system, and trying to get people to stop 
driving their personal vehicles.  
• I think it will improve the mobility of people with disabilities. Packer Avenue will be a nice 
level roadway. You will be able to get from Packer Lab to Whitaker on a nice flat route. 
Right now if you are along the sidewalks you are going to be bombarded by 50 people 
coming out of class at once. As far as actual construction projects, we will be improving 
curb ramps and pedestrian access.  
 
Lehigh University faculty member with a mobility impairment  
1. What services does Lehigh University provide you to make getting around campus easier? 
• Currently, Lehigh University provides me with a medical parking permit that allows me to 
park close to where my office is. I have a problem with my knee and ankle and so it is 
difficult for me to walk uphill and downhill. This parking permit gives me a designated 
space to park near my office, but does not permit me to park in parking spaces designated 
for people with disabilities. Sometimes, because people don’t follow the rules, people 
park in my space and I have to park in non-parking areas (with the white lines), and call 
the Parking Services office and let them know about it so that I do not get a parking ticket. 
When I have to go down to STEPS, I park in the Maginnes parking lot and go through the 
Maginnes building and use the elevator to get to where I need.  
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2. What services would you like the university to provide to make getting around campus easier? 
• I am happy with the service I’m provided with at the moment (a designated parking spot 
near my office), but that will change with the new parking plans. When all the changes 
are implemented, I will have to park at Zoellner and pay $500 dollars a year (which is 
outrageous), and then shuttle to my office.  
 
3. You mentioned that your parking space will be eliminated because of the new parking plan, could 
you elaborate on how that will impact you? 
• As mentioned previously, I will have to park in Zoellner and shuttle to my office. This 
means it will take me longer to travel to campus and class, i.e. less time will be devoted 
to students and classes, and more time will be devoted to traveling.  
 
4. Say you were parking on Packer Avenue, how do you think the closure of Packer Avenue to 
vehicles would impact you? 
• I don’t park on Packer Avenue, but I do drive through it. The closure of Packer Avenue will 
mean I will have to take a different route, but I don’t think that is a big impact.  
 
5. Are there any recurring concerns of yours in terms of campus mobility that you think Lehigh 
University should actively consider? 
• I think there should be ramps all across campus. For example, getting from Farrington 
Square to STEPS and back is difficult for people with disabilities as we have to go through 
buildings and elevators. Even though the steps look nice, the University should think 
about how people with disabilities need to get around campus. I’ve had prospective 
students with physical disabilities who decided not to go to Lehigh specifically because of 
how difficult it is to get around.  
 
6. Do you think the Packer Avenue Promenade project will enhance the mobility of 
students/staff/faculty with mobility impairments? How so? 
• I think the Packer Avenue Promenade project will unite the campus and form a nice-
looking campus. However, I also think that it will cause the route from Farrington Square 
to UC appear much longer, which might cause some negative perceptions in terms of how 
people view the difficulty of going uphill.  
 
7. Is there anything else you would like to add? 
• The way I know how to navigate campus is by trial and error, no one told me which 
buildings to go through or anything like that.  
• I do feel that people with disabilities are at a disadvantage in this campus because of the 
way it is. This doesn’t have to do with the closure of Packer Avenue but it has to do with 
the fact that it’s hard to find ways to go uphill and sometimes even downhill. 
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Appendix G: Pedestrian Exposure to 
Emissions Methodology and 
Compiled Totals from All Pedestrian 
Count Time Slots
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In order to establish a baseline of pedestrian exposure, we conducted a pedestrian count at University 
Walk, and the intersections traversing Packer Avenue at Vine Street and Webster Street. These locations 
were selected for observation because they will be modified to accommodate the street closure and new 
traffic pattern, and therefore provide a good baseline for comparison. So as to align our data with both 
the Monday/Wednesday and Tuesday/Thursday class meeting schedule and to capture peak class 
transition hours (12-1pm, 3-4pm & 5-6pm) field observations were conducted between 4/15-4/16. During 
observation periods teams of researchers recorded the total number of pedestrians present throughout 
the hour, segmented into 15-minute increments. As is standard practice, the 15-minute period yielding 
the highest volume from each hour is multiplied by four to simulate peak usage, and thus peak exposure. 
  
We then applied data collected during our field observations and the Pennoni Transportation Impact 
Study, and utilizing EPA emissions rates, calculated the levels of VOC, THC, CO and NOx produced at these 
locations in a given hour. This process enables us to measure the current extent of pedestrian exposure 
as a basis of comparison to conditions resulting from the Packer Avenue Promenade. These exposure 
levels were then compared to expected emissions based on the additional idling time modeled within the 
Pennoni Transportation Impact Study, allowing us to calculate the change in overall emissions. 
 
Date & Time Place # parked cars Time Interval # of pedestrians 
Monday 4/15 
12-1 pm 
Middle of Packer @ 12pm- 57 
@ 1pm- 60 
0-15 mins 
15-30 mins 
30-45 mins 
45-60 mins 
396 
155 
108 
276   Total: 935 
5-6 pm Webster & Packer @ 5pm- 24 
@ 6pm- 20 
0-15 mins 
15-30 mins 
30-45 mins 
45-60 mins 
72 
44 
56 
46   Total: 218 
Tuesday 4/16 
12-1 pm 
Middle of Packer @ 12pm -56 
@1pm - 54 
0-15 mins 
15-30 mins 
30-45 mins 
45-60 mins 
296 
240 
273 
222    Total:1031  
3-4 pm Vine & Packer @ 3pm- ? 
@ 4pm- ? 
0-15 mins 
15-30 mins 
30-45 mins 
45-60 mins 
No data 
40 
39 
102  Total: 181 
5-6 pm Webster & Packer @ 5pm- 20 
@ 6pm- 17 
0-15 mins 
15-30 mins 
30-45 mins 
45-60 mins 
67 
61 
55 
57   Total: 240 
Monday 4/22 Webster & Packer @ 3pm- 36 0-15 mins  73 
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3-4 pm @ 4pm- 29 15-30 mins 
30-45 mins 
45-60 mins 
 37 
 46 
 182 Total: 338 
 
Pennoni Transportation Impact Study- Pedestrian Count: 
Observation times: Wednesday, Nov. 7, 2018: 7-9 am, 11-1 pm, and 2-6 pm 
Results:   Peak AM period: 267 pedestrians 
     Peak Midday period: 876 pedestrians 
     Peak PM period: 584 pedestrians 
“A high number of pedestrians cross Packer Avenue at the count locations, with the highest being during 
the noon-1PM hour, which has 876 pedestrians at University Walk, 286 pedestrians at Webster Street, 
and 55 pedestrians at Vine Street, for a total of 1217 pedestrians crossing in an hour” (p. 26).at Vine 
Street, for a total of 1217 pedestrians crossing in an hour” (p. 26).   
 Packer Avenue Promenade │ Sustainability Impact Assessment     A46 
Appendix H: University Rating Lists 
Coding
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To assess the features of college campuses that are used to exemplify their beauty, we conducted an 
analysis of 239 photographs included on 5 different online lists of the most beautiful colleges in the United 
States. Each image was coded for the presence of a road, pedestrian walkway, person, car, building, 
trees/bushes/flowers, grass, surrounding nature/scenery, and water (both man-made and natural). Below 
are the sources analyzed and the results of this coding exercise. 
Sources for lists:  
The 10 most beautiful universities in the US. (2017). Retrieved from 
https://www.timeshighereducation.com/student/best-universities/10-most-beautiful-universities-us  
The 50 most beautiful college campuses in America. (2018). Retrieved from 
https://www.cntraveler.com/galleries/2016-01-29/the-20-most-beautiful-college-campuses-in-america  
The 50 most beautiful colleges in America. (2018). Retrieved from 
https://www.architecturaldigest.com/gallery/most-beautiful-colleges-in-america  
The 100 most beautiful college campuses in America. (n.d.). Retrieved from 
https://www.bestcollegereviews.org/features/most-beautiful-college-campuses/  
America’s most beautiful college campuses. (2018). Retrieved from 
https://www.travelandleisure.com/slideshows/americas-most-beautiful-college-campuses#stanford  
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Times Higher 
Education Berry College Georgia     1 1 1  1  
Times Higher 
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University of 
Colorado Boulder Colorado 1   1 1 1 1 1  Aerial shot 
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College Pennsylvania  1   1 1 1    
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University California 1 1 1 1 1 1 1 1   
Times Higher 
Education 
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Times Higher 
Education Cornell University New York     1     interior 
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Times Higher 
Education 
University of 
Notre Dame Indiana     1 1     
Times Higher 
Education 
Princeton 
University New Jersey  1   1 1 1    
Times Higher 
Education 
Furman 
University South Carolina    1 1 1 1 1 1  
Times Higher 
Education 
University of 
Virginia Virginia  1   1 1 1    
Architectural 
Digest 
University of 
Hawai'i at Manoa Hawai'i  1 1  1 1 1    
Architectural 
Digest 
St. John's College 
Santa Fe New Mexico     1   1   
Architectural 
Digest St. Olaf College Minnesota  1   1 1 1    
Architectural 
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Architectural 
Digest 
Mount Holyoke 
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Architectural 
Digest 
University of 
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Architectural 
Digest 
Swarthmore 
College Pennsylvania   1  1 1 1    
Architectural 
Digest Trinity College Connecticut     1 1 1    
Architectural 
Digest 
United States 
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Architectural 
Digest 
Lewis & Clark 
College Oregon     1 1 1  1  
Architectural 
Digest 
Belmont 
University Tennessee  1 1  1 1 1    
Architectural 
Digest 
Sewanee: The 
University of the 
South Tennessee  1   1 1 1    
Architectural 
Digest 
Wake Forest 
University North Carolina   1  1 1 1    
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Architectural 
Digest Baylor University Texas     1 1     
Architectural 
Digest 
College of the 
Holy Cross Massachusetts 1   1 1 1 1    
Architectural 
Digest Rice University Texas  1   1 1 1    
Architectural 
Digest 
Vanderbilt 
University Tennessee  1   1 1 1    
Architectural 
Digest 
Furman 
University South Carolina     1 1   1  
Architectural 
Digest 
Indiana University 
Bloomington Indiana  1   1 1 1    
Architectural 
Digest 
Washington 
University in St. 
Louis Missouri  1   1 1 1    
Architectural 
Digest 
Northwestern 
University Illinois     1 1  1 1  
Architectural 
Digest 
University of 
Mississippi Mississippi  1   1 1 1    
Architectural 
Digest 
University of 
North Carolina at 
Chapel Hill North Carolina  1   1 1 1    
Architectural 
Digest 
University of 
Washington Washington     1 1     
Architectural 
Digest 
Southern 
Methodist 
University Texas  1 1  1 1 1    
Architectural 
Digest 
Columbia 
University New York  1 1  1 1 1    
Architectural 
Digest 
Salve Regina 
University Rhode Island     1 1 1    
Architectural 
Digest 
University of 
Pennsylvania Pennsylvania   1  1 1 1    
Architectural 
Digest 
University of 
Missouri Missouri  1 1  1 1 1    
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Notes 
Architectural 
Digest Rhodes College Tennessee  1   1 1 1   
great example of 
walkways 
Architectural 
Digest 
University of 
California, 
Berkeley California     1 1 1    
Architectural 
Digest Cornell University New York  1   1 1 1 1  
aerial - still 
excludes roads 
Architectural 
Digest 
University of 
Notre Dame Indiana   1  1 1     
Architectural 
Digest 
University of 
Chicago Illinois     1 1 1    
Architectural 
Digest Vassar College New York  1   1 1 1    
Architectural 
Digest 
University of 
Colorado Boulder Colorado 1   1 1 1 1 1  aerial 
Architectural 
Digest Duke University North Carolina  1   1 1     
Architectural 
Digest 
Georgetown 
University 
Washington, 
D.C.  1 1  1 1 1    
Architectural 
Digest 
Harvard 
University Massachusetts     1 1   1  
Architectural 
Digest 
University of 
Virginia Virginia     1 1 1    
Architectural 
Digest 
University of 
California, Los 
Angeles California     1 1     
Architectural 
Digest 
Dartmouth 
College 
New 
Hampshire  1   1 1 1    
Architectural 
Digest William & Mary Virginia  1 1  1 1 1    
Architectural 
Digest Flagler College Florida 1    1 1   1  
Architectural 
Digest 
Colgate 
University New York 1 1  1 1 1 1    
Appendix H 
Packer Avenue Promenade │ Sustainability Impact Assessment  A51 
Codes: 1=present in picture (not counting things potentially in the background of the picture that are not the 
focus) 
List University State R
o
ad
 
W
al
kw
ay
 
P
er
so
n
 
C
ar
 
B
u
ild
in
g 
Tr
e
es
/B
u
sh
e
s/
Fl
o
w
er
s 
G
ra
ss
 
N
at
u
re
 
W
at
er
 
Notes 
Architectural 
Digest Kenyon College Ohio  1   1 1 1    
Architectural 
Digest 
Stanford 
University California 1 1   1 1     
Architectural 
Digest Berry College Georgia     1 1 1  1  
Architectural 
Digest 
Princeton 
University New Jersey  1 1  1 1 1    
Architectural 
Digest Yale University Connecticut 1 1  1 1 1 1 1  aerial 
Conde Nast Amherst College Massachusetts  1   1 1 1    
Conde Nast Bard College New York     1 1 1    
Conde Nast Baylor University Texas   1  1 1 1    
Conde Nast Berry College Georgia     1 1 1  1  
Conde Nast 
Brigham Young 
University Hawai'i 1 1   1 1 1 1   
Conde Nast 
Bryn Mawr 
College Pennsylvania  1   1 1 1    
Conde Nast 
Colgate 
University New York 1 1  1 1 1 1    
Conde Nast 
The College of 
William & Mary Virginia  1  1 1 1 1   
car is hidden in 
background 
Conde Nast Cornell University New York  1   1 1 1 1   
Conde Nast 
Dartmouth 
College 
New 
Hampshire  1 1  1 1     
Conde Nast Duke University North Carolina  1 1  1 1 1    
Conde Nast 
DePauw 
University Indiana  1 1  1 1 1    
Conde Nast Elon University North Carolina  1   1 1 1    
Conde Nast Flagler College Florida     1 1   1  
Conde Nast 
Furman 
University South Carolina  1   1 1 1 1 1  
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Notes 
Conde Nast 
Georgetown 
University 
Washington, 
D.C.  1 1  1 1 1    
Conde Nast 
Harvard 
University Massachusetts     1 1 1    
Conde Nast Holy Cross Massachusetts     1 1     
Conde Nast 
Indiana University 
Bloomington Indiana  1 1  1 1 1   
building hidden to 
side, focus is on 
walkway 
Conde Nast 
Lewis & Clark 
College Oregon     1 1     
Conde Nast 
Loyola 
Marymount 
University California     1 1     
Conde Nast 
Northwestern 
University Illinois     1      
Conde Nast 
Pepperdine 
University California     1 1 1 1 1 aerial 
Conde Nast 
Princeton 
University New Jersey  1 1  1 1 1    
Conde Nast Rhodes College Tennessee  1 1  1 1 1    
Conde Nast Rice University Texas     1  1    
Conde Nast Rollins College Florida  1 1  1 1 1    
Conde Nast Scripps College California  1   1 1    
benches and 
bikerack in 
foreground 
Conde Nast 
Southern 
Methodist 
University Texas  1   1 1 1    
Conde Nast 
St. John's College 
Santa Fe New Mexico     1   1  mostly scenery 
Conde Nast 
Stanford 
University California 1 1   1 1 1 1  
lots in background 
- main focus is 
landscaping 
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Notes 
Conde Nast 
Swarthmore 
College Pennsylvania     1 1 1    
Conde Nast 
Syracuse 
University New York   1  1 1     
Conde Nast 
University of 
California, Los 
Angeles California  1   1 1 1    
Conde Nast 
University of 
California, 
Berkeley California 1 1   1 1 1 1   
Conde Nast 
University of 
Chicago Illinois 1    1 1 1   
road still looks 
nice - contrast to 
packer ave 
Conde Nast 
University of 
Colorado Boulder Colorado     1 1 1 1  aerial 
Conde Nast 
University of 
Missouri Missouri     1 1     
Conde Nast 
University of 
Notre Dame Indiana     1 1     
Conde Nast 
University of 
North Carolina at 
Chapel Hill North Carolina     1 1     
Conde Nast 
University of 
Southern 
California California  1 1  1 1    
large paved area 
but car free 
Conde Nast 
The University of 
the South Tennessee 1 1   1 1 1   aerial 
Conde Nast 
University of 
Virginia Virginia   1  1 1 1    
Conde Nast 
University of 
Wisconsin Wisconsin  1   1 1     
Conde Nast 
Vanderbilt 
University Tennessee  1 1  1 1 1    
Conde Nast Vassar College New York     1 1     
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Notes 
Conde Nast 
Wake Forest 
University North Carolina     1 1 1    
Conde Nast 
Washington 
University in St. 
Louis Missouri  1 1  1 1 1    
Conde Nast Wellesley College Massachusetts 1    1 1     
Conde Nast Yale University Connecticut  1   1 1     
Travel and 
Leisure 
Stanford 
University California  1 1  1 1    
large paved area 
but car free 
Travel and 
Leisure Berry College Georgia   1  1 1 1  1  
Travel and 
Leisure 
University of 
Notre Dame Indiana     1 1 1 1  aerial 
Travel and 
Leisure 
Florida Southern 
College Florida     1 1 1    
Travel and 
Leisure 
University of 
Cincinnati Ohio  1 1  1      
Travel and 
Leisure 
University of San 
Diego California  1   1 1     
Travel and 
Leisure Bard College New York  1 1  1 1 1    
Travel and 
Leisure 
Lewis & Clark 
College Oregon 1    1 1    
road but pavers 
and no cars 
Travel and 
Leisure Rice University Texas  1 1  1 1 1    
Travel and 
Leisure Cornell University New York     1 1  1 1  
Travel and 
Leisure 
Sewanee: The 
University of the 
South Tennessee 1 1   1   1  aerial 
Travel and 
Leisure 
University of 
Washington 
Seattle Washington  1 1  1 1  1 1  
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Notes 
Travel and 
Leisure 
Princeton 
University New Jersey  1 1  1 1 1   bikes 
Travel and 
Leisure Kenyon College Ohio  1 1   1 1    
Travel and 
Leisure 
Swarthmore 
College Pennsylvania  1 1  1 1 1   
building only in 
background 
Travel and 
Leisure 
Indiana University 
Bloomington Indiana  1 1  1 1 1    
Travel and 
Leisure 
University of 
Virginia Virginia  1   1 1 1   aerial 
Travel and 
Leisure Yale University Connecticut     1 1    aerial 
Travel and 
Leisure Duke University North Carolina     1 1    
aerial, 
surroundings are 
city 
Travel and 
Leisure 
University of 
Colorado Boulder Colorado 1    1  1 1  
one of few where 
road 
signs/markings 
can be seen 
Travel and 
Leisure 
University of 
Wisconsin-
Madison Wisconsin           
Travel and 
Leisure Wellesley College Massachusetts     1 1     
Travel and 
Leisure 
The College of 
William & Mary Virginia  1 1  1 1 1    
Travel and 
Leisure St. Olaf College Minnesota     1 1    
bikes (in the 
snow!) 
Travel and 
Leisure Scripps College California  1   1 1    
building but its 
mostly outdoors 
Travel and 
Leisure 
University of 
Chicago Illinois  1   1 1     
Travel and 
Leisure 
Bryn Mawr 
College Pennsylvania   1  1  1   
people using 
outdoor space 
(for class) 
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Notes 
Travel and 
Leisure 
Furman 
University South Carolina 1 1   1 1 1  1  
Travel and 
Leisure 
Vanderbilt 
University Tennessee 1 1   1 1     
Best College 
Reviews 
Sonoma State 
University California  1   1 1    bikes 
Best College 
Reviews 
University of 
Montana Montana  1 1  1 1 1 1   
Best College 
Reviews 
College of the 
Holy Cross Massachusetts     1 1     
Best College 
Reviews 
Pacific Union 
College California 1 1  1 1 1 1 1  aerial 
Best College 
Reviews 
Connecticut 
College Connecticut  1   1 1 1    
Best College 
Reviews Brooklyn College New York  1   1 1     
Best College 
Reviews Miami University Ohio  1   1 1 1    
Best College 
Reviews Hamilton College New York 1   1 1 1 1   
this road even has 
potholes 
Best College 
Reviews Union College New York 1 1   1 1 1    
Best College 
Reviews 
Illinois Institute of 
Technology Illinois   1  1 1     
Best College 
Reviews 
Wake Forest 
University North Carolina     1 1 1    
Best College 
Reviews 
The Evergreen 
State College Washington  1   1 1 1    
Best College 
Reviews 
Columbia 
University New York 1 1 1 1 1 1     
Best College 
Reviews 
Mercer University 
Georgia  1 1   1 1 1    
Best College 
Reviews 
California Baptist 
University California  1   1 1 1   
Look at this 
majestic walkway 
Appendix H 
Packer Avenue Promenade │ Sustainability Impact Assessment  A57 
Codes: 1=present in picture (not counting things potentially in the background of the picture that are not the 
focus) 
List University State R
o
ad
 
W
al
kw
ay
 
P
er
so
n
 
C
ar
 
B
u
ild
in
g 
Tr
e
es
/B
u
sh
e
s/
Fl
o
w
er
s 
G
ra
ss
 
N
at
u
re
 
W
at
er
 
Notes 
Best College 
Reviews 
Fordham 
University New York 1    1 1 1    
Best College 
Reviews Tulane University Louisiana     1 1     
Best College 
Reviews 
University of the 
Pacific California 1 1 1  1 1 1   
stopsign in this 
one - uncommon 
Best College 
Reviews Elon University North Carolina  1 1  1 1 1  1  
Best College 
Reviews 
University of 
Richmond Virginia    1 1 1 1 1 1  
Best College 
Reviews 
University of 
Southern 
California California  1   1 1 1    
Best College 
Reviews 
Agnes Scott 
College Georgia  1   1 1 1    
Best College 
Reviews Whitman College Washington  1   1 1 1   
building is in 
background 
Best College 
Reviews Wagner College New York     1 1     
Best College 
Reviews 
Santa Clara 
University California  1   1 1 1   aerial 
Best College 
Reviews Williams College Massachusetts  1 1  1 1 1    
Best College 
Reviews 
Gettysburg 
College Pennsylvania  1   1 1 1    
Best College 
Reviews 
University of 
Houston Texas     1 1 1  1  
Best College 
Reviews 
Occidental 
College California 1 1   1 1 1   bike? 
Best College 
Reviews Baylor University Texas  1   1 1 1    
Best College 
Reviews Colby College Maine  1   1 1 1    
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Notes 
Best College 
Reviews 
Massachusetts 
Institute of 
Technology Massachusetts     1 1 1    
Best College 
Reviews Covenant College Georgia     1  1    
Best College 
Reviews 
Point Loma 
Nazarene 
University California     1   1  ampitheater 
Best College 
Reviews 
Washington and 
Lee University Virginia  1   1 1 1    
Best College 
Reviews Montreat College North Carolina     1 1  1 1  
Best College 
Reviews 
Thomas Aquinas 
College California  1   1 1 1 1  aerial 
Best College 
Reviews 
Brigham Young 
University Utah 1 1 1  1 1 1 1   
Best College 
Reviews Haverford College Pennsylvania  1   1 1 1    
Best College 
Reviews 
Belmont 
University Tennessee 1 1   1 1     
Best College 
Reviews 
Southern 
Methodist 
University Texas     1 1 1    
Best College 
Reviews Smith College Massachusetts     1   1 1 
buildings are in 
background 
Best College 
Reviews Boston College Massachusetts     1 1 1    
Best College 
Reviews 
Loyola 
Marymount 
University California  1 1  1 1 1    
Best College 
Reviews 
New College of 
Florida Florida  1    1 1 1 1  
Best College 
Reviews 
Salve Regina 
University Rhode Island 1 1   1 1 1    
Best College 
Reviews Ohio University Ohio 1 1 1  1 1 1   stop signs 
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Notes 
Best College 
Reviews 
College of the 
Atlantic Maine 1 1   1 1 1 1 1 
building 
backgrounded 
Best College 
Reviews 
Virginia 
Polytechnic 
Institute and 
State University Virginia 1   1 1 1 1   
most prominent 
cars 
Best College 
Reviews Flagler College Florida 1    1 1 1   street signs 
Best College 
Reviews 
University of 
Cincinnati Ohio 1 1  1 1 1 1    
Best College 
Reviews 
University of 
Colorado Boulder Colorado     1 1     
Best College 
Reviews 
University of 
California Santa 
Barbara California        1 1 all nature - beach 
Best College 
Reviews 
Western State 
Colorado 
University Colorado 1    1   1  aerial 
Best College 
Reviews Rollins College Florida     1 1 1 1 1 lake, boat 
Best College 
Reviews 
Northwestern 
University Illinois     1 1   1  
Best College 
Reviews Bard College New York  1   1 1 1    
Best College 
Reviews 
University of 
Wisconsin-
Madison Wisconsin     1 1     
Best College 
Reviews 
Florida Southern 
College Florida     1 1 1    
Best College 
Reviews 
University of 
Alabama Alabama     1 1 1    
Best College 
Reviews St. Olaf College Minnesota  1   1 1     
Best College 
Reviews 
University of 
North Carolina at 
Chapel Hill North Carolina 1 1   1 1 1    
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Notes 
Best College 
Reviews 
Swarthmore 
College Pennsylvania   1  1 1 1    
Best College 
Reviews 
University of 
California, Santa 
Cruz California  1      1  nature path 
Best College 
Reviews 
Pennsylvania 
State University Pennsylvania  1 1  1 1 1   
building 
backgrounded 
Best College 
Reviews 
University of San 
Diego California     1   1   
Best College 
Reviews 
The College of 
William & Mary Virginia  1      1 1  
Best College 
Reviews 
Sweet Briar 
College Virginia     1 1 1    
Best College 
Reviews Emory University Georgia 1    1 1 1   
very prominent 
road 
Best College 
Reviews 
Lewis & Clark 
College Oregon     1 1 1    
Best College 
Reviews 
Furman 
University South Carolina  1   1   1  nature walk 
Best College 
Reviews Duke University North Carolina     1 1     
Best College 
Reviews 
University of 
Mississippi Mississippi     1 1     
Best College 
Reviews 
Washington 
University in St. 
Louis Missouri 1   1 1 1    prominent cars 
Best College 
Reviews 
Harvard 
University Massachusetts  1 1  1 1    bikes 
Best College 
Reviews Rhodes College Tennessee  1   1 1 1    
Best College 
Reviews 
Vanderbilt 
University Tennessee  1 1  1 1 1    
Best College 
Reviews Vassar College New York  1   1 1 1    
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Notes 
Best College 
Reviews 
University of 
Washington Washington  1 1  1 1    
potentially similar 
to what we'd 
have? 
Best College 
Reviews Kenyon College Ohio 1 1  1 1 1 1   
road is 
backgrounded 
Best College 
Reviews Scripps College California     1 1     
Best College 
Reviews 
Pepperdine 
University California 1      1 1 1 
road is 
backgrounded 
Best College 
Reviews Rice University Texas  1   1 1 1    
Best College 
Reviews Cornell University New York 1 1   1 1 1 1   
Best College 
Reviews Yale University Connecticut  1 1  1 1 1   many people 
Best College 
Reviews 
Indiana University 
Bloomington Indiana     1 1     
Best College 
Reviews 
Stanford 
University California  1 1  1 1 1 1   
Best College 
Reviews Wellesley College Massachusetts     1 1 1    
Best College 
Reviews 
Dartmouth 
College 
New 
Hampshire  1   1 1 1    
Best College 
Reviews 
Colgate 
University New York 1   1 1 1 1  1  
Best College 
Reviews Amherst College Massachusetts  1 1  1 1 1    
Best College 
Reviews Berry College Georgia  1   1 1 1  1  
Best College 
Reviews 
Mount Holyoke 
College Massachusetts 1 1  1 1 1 1    
Best College 
Reviews 
Sewanee: The 
University of the 
South Tennessee  1   1 1 1    
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Notes 
Best College 
Reviews 
University of 
Notre Dame Indiana     1 1     
Best College 
Reviews 
Princeton 
University New Jersey  1 1  1 1 1    
Best College 
Reviews 
University of 
Chicago Illinois  1 1  1 1 1    
Best College 
Reviews 
Bryn Mawr 
College Pennsylvania     1 1 1    
Best College 
Reviews 
University of 
Virginia Virginia     1 1 1    
 TOTALS  45 133 58 19 231 218 163 41 30  
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Appendix I: Event Programming 
Coding
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In order to assess programming on Lehigh’s campus, an analysis of current events held in outdoor 
locations was conducted utilizing Lehigh’s room reservation website. All 71 events were documented and 
categorized for the 2018-2019 school year on the University Center Front Lawn, Memorial Walk, Library 
Walk and Farrington Square. Below are the results of this coding exercise. 
 
Event Title Event Type B
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 c
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Memorial Walk 
Welcome Picnic Lunch Lehigh  Yes  
Go Abroad Fair Academic  Yes Yes 
IVCF Outreach Club  Yes Yes 
Sukkot Tent Religious   Yes 
LL Bean On Campus Business    
Lehigh University Campaign Launch Event (Path to 
Prominence) Lehigh  Yes  
Turkey Trot Community Service Yes Yes  
Bed Races Lehigh  Yes Yes 
Hanukkah Menorah Lighting Religious   Yes 
Spring Fling Community Service Yes Yes  
International Bazaar Club  Yes Yes 
Library Drive 
Orientation 2018 Campus Resource Tables Lehigh    
Brown and White BBQ Club  Yes  
Health and Safety Fair Lehigh  Yes Yes 
Lehigh University Campaign Launch Event (Path to 
Prominence) Lehigh  Yes  
Turkey Trot Community Service Yes Yes  
UC Front Lawn 
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Graduate Club Fair and Lawn Games Lehigh  Yes  
Welcome Picnic Lunch Lehigh  Yes  
Untitled Super Heros Orientation Lehigh  ? ? 
Club Expo Club Yes Yes  
Go Greek Club  Yes  
Camp Lehigh Lehigh  Yes  
Sigma Phi Epsilon Dunk Tank Club    
Baja Formula Demo Club    
Brown and White BBQ Club  Yes  
Lollipops for Literacy Community Service  Yes Yes 
TAMID Meet and Greet Club  Yes Yes 
Lemonade for Literacy Community Service  Yes Yes 
CGC 2018 Fall Yard Show Club    
Africana Studies Day Academic  Yes Yes 
Mental Health Awareness Demonstration Community Service  Yes Yes 
Livin La Vida Lehigh Club  ? ? 
UP Movie Night Club    
DeStress with Dogs Community Service  Yes Yes 
LL On Campus Business Yes   
Lehigh University Campaign Launch Event (Path to 
Prominence) Lehigh  Yes  
It’s On Us Fall Week of Action Ribbons Community Service  Yes Yes 
Gryphon Recruitment Club  Yes Yes 
Thousand Oaks Candlelight Vigil Religious    
Color Cancer Awareness Community Service  ? ? 
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Turkey Trot Community Service Yes Yes  
Waste Audit Academic  Yes Yes 
Echos, Raise Your Voice Club    
Thank You Donors Community Service    
Spring Fling Community Service Yes Yes  
Giving Day Bingo Board Lehigh  Yes  
10 Points of Light Religious  ? ? 
Engineering Day Academic  ? ? 
Pie a Pie Phi Club  Yes Yes 
Comedy Special Club    
Greek Weekend Club  ? ? 
RHA Painting with a twist Club  Yes Yes 
Take Back the Night March Community Service  Yes  
Waste Audit Academic  Yes Yes 
Astronomy Club Star Party Club    
LTA Event Club  ? ? 
Peace Fest Club  Yes  
Earth Day Fair Lehigh Yes Yes Yes 
Acoustics in April Club    
Slut Walk Community Service  Yes  
Holi Religious    
International Bazaar Club  Yes Yes 
Farrington Square 
PreLUsion Night Lehigh  ? ? 
SWE Social Club  ? ? 
Appendix I 
Packer Avenue Promenade │ Sustainability Impact Assessment  A67 
Event Title Event Type B
ri
n
gs
 lo
ca
l c
o
m
m
u
n
it
y 
o
n
to
 c
am
p
u
s?
  
V
ia
b
le
 t
o
 b
e 
e
xp
an
d
ed
 t
o
 
P
ac
ke
r 
P
ro
m
e
n
ad
e
 
V
ia
b
le
 t
o
 b
e 
h
el
d
 e
n
ti
re
ly
 
o
n
 P
ac
ke
r 
P
ro
m
e
n
ad
e 
 
Livin’ La Vida Lehigh Club  ? ? 
P’sider and S’mores Club  ? ? 
Bethlehem Farmers Market Business Yes Yes Yes 
GOTV Club  Yes Yes 
Southside Commons Open House Table Business  Yes Yes 
Southside Clean Up Community Service    
Lehigh Music Fest Lehigh  Yes  
 Total 9 43 24 
Total Events 71    
     
Total By Type     
Lehigh 15    
Academic 5    
Business 4    
Community Service 15    
Religious 5    
Club 27    
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Appendix J:  Idling Vehicles and 
Associated GHG Emissions and 
Other Pollutants Methodology and 
Data
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In order to accurately measure idling and associated GHG (Greenhouse Gas) emissions our team 
conducted field observations during peak class transition hours (12-1pm, 3-4pm & 5-6pm) between the 
dates of 4/8-4/15. These dates were selected because they are a representative sampling of both the 
Monday/Wednesday and Tuesday/Thursday class meeting schedule. The intersections of Packer and Vine, 
Packer and Webster, and University Walk were selected for observation because they will be modified to 
accommodate the street closure and new traffic pattern, and therefore provide a good baseline. During 
observation periods data was collected regarding the number and type of vehicles, as well as the average 
length of idling and was recorded in 15-minute increments. As is standard practice, the 15-minute period 
yielding the highest volume of traffic from each hour is multiplied by four to simulate peak usage. 
 We also conducted an exhaustive review of the Pennoni Transportation Impact Study commissioned by 
Lehigh University as a basis of comparison and to gain a more robust understanding of the expected 
impacts produced by the Packer Avenue Promenade. Using similar observation procedures and aided by 
computer modeling, the study calculates the Level of Service (LOS), or a qualitative measure of overall 
road performance and delays, measured in seconds and graded A-F. While this data is primarily used as a 
way to grade the functionality of an intersection or traffic pattern, it also proves useful in measuring the 
additional idling time expected at the intersections of Packer and Vine, and Packer and Webster; allowing 
us to calculate the change in overall GHG emissions. 
The following data describes our findings regarding traffic emissions as a result of idling at the three 
examined intersections.  
PACKER/WEBSTER 
 
 
4/8: 5:00-5:30pm 
 
 
4/8: 5:30-6:00pm 
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LDGV (51) LDGT (48) HDGV (2) HDDV (0) MC (0) 
VOC 0.10g 0.15g 0.11g 
0.00g 0.00g 
THC 0.12g 0.18g 0.12g 
0.00g 0.00g 
CO 2.72g 2.71g 2.49g 
0.00g 0.00g 
NOX 0.14g 0.15g 0.09g 
0.00g 0.00g 
4/10: 5:00-5:15pm 
 
 
LDGV (40) LDGT (40) HDGV (3) HDDV (0) MC (0) 
VOC 0.11g 0.14g 0.44g 
0.00g 0.00g 
THC 0.13g 0.17g 0.50g 
0.00g 0.00g 
CO 2.93g 2.61g 10.42g 
0.00g 0.00g 
NOX 0.15g 0.15g 0.37g 
0.00g 0.00g 
4/10: 5:15-5:30pm 
 
 
LDGV (45) LDGT (32) HDGV (2) HDDV (0) MC (0) 
VOC 0.09g 0.12g 0.52g 
0.00g 0.00g 
THC 0.11g 0.14g 0.58g 
0.00g 0.00g 
CO 2.40g 2.12g 12.22g 
0.00g 0.00g 
NOX 0.12g 0.12g 0.43g 
0.00g 0.00g 
4/10: 5:30-5:45pm 
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LDGV (40) LDGT (33) HDGV (3) HDDV (0) MC (1) 
VOC 
0.12g 0.22g 0.33g 0.00g 0.01g 
THC 
0.14g 0.26g 0.37g 0.00g 0.01g 
CO 
3.09g 3.89g 7.68g 0.00g 0.03g 
NOX 
0.15g 0.22g 0.27g 0.00g 0.00g 
4/10: 5:45-6:00pm 
 
 
 
 
Appendix J 
Packer Avenue Promenade │ Sustainability Impact Assessment  A72 
 
 
 
 
 
Appendix J 
Packer Avenue Promenade │ Sustainability Impact Assessment  A73 
PACKER/VINE 
 
 
4/8: 3:15-3:30pm 
 
4/8: 3:30-3:45pm 
 
4/8: 3:45-4:00pm 
 
4/9: 3:00-3:15pm 
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4/9: 3:15-3:30pm 
 
 
4/9: 3:30-3:45pm 
 
 
4/9: 3:45-4:00pm 
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UNIVERSITY WALK AT PACKER 
 
LDGV (50) LDGT (22) HDGV (2) HDDV (0) MC (0) 
VOC 
0.77g 0.70g 0.14g 0.00g 0.00g 
THC 
0.90g 0.84g 0.16g 0.00g 0.00g 
CO 
20.18g 12.62g 3.38g 0.00g 0.00g 
NOX 
1.00g 0.71g 0.12g 0.00g 0.00g 
 4/9: 12:00-12:15pm  
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LDGV (37) LDGT (12) HDGV (0) HDDV (1) MC (0) 
VOC 0.24g 0.11g 0.00g 0.01g 0.00g 
THC 0.11g 0.13g 0.00g 0.01g 0.00g 
CO 0.00g 2.00g 0.00g 0.06g 0.00g 
NOX 0.01g 0.11g 0.00g 0.08g 0.00g 
4/9: 12:15-12:30pm 
 
 
LDGV (26) LDGT (19) HDGV (0) HDDV (4) MC (0) 
VOC 0.20g 0.15g 0.00g 0.08g 0.00g 
THC 0.15g 0.18g 0.00g 0.08g 0.00g 
CO 0.00g 2.76g 0.00g 0.58g 0.00g 
NOX 0.08g 0.15g 0.00g 0.76g 0.00g 
4/9: 12:30-12:45pm 
 
 
LDGV (29) LDGT (30) HDGV (1) HDDV (3) MC (0) 
VOC 0.27g 0.72g 0.01g 0.05g 0.00g 
THC 0.31g 0.87g 0.01g 0.05g 0.00g 
CO 7.05g 13.05g 0.30g 0.33g 0.00g 
NOX 0.35g 0.73g 0.01g 0.44g 0.00g 
4/9: 12:45-1:00pm 
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NOTES 
● Time intervals do not necessarily match up across all datasets as some were modified to 
preserve the integrity of the data. In these cases, extrapolations were made based on 
observations made in comparable timeframes.  
● Numbers in parentheses in the first row of each table next to vehicle classifications represent 
the number of observed vehicles within that classification in a given timeframe. 
● Types of vehicles were mapped into classifications using the following: 
○ LDGV: sedans, coups, other standard lightweight vehicles 
○ LDGT: SUVs, pickup trucks, vans 
○ HDGV: commercially sized trucks, buses and other heavy duty vehicles 
○ HDDV: Semi trucks (“eighteen wheelers”) 
○ MC: two and three-wheel motorcycles and other motorized cycling vehicles 
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Appendix K:  PM Peak Hour LOS, 
Delay Comparison, and Vehicle 
Count from the Pennoni 
Transportation Impact Study
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Appendix L: Campus Commuting 
Behavior Methodology
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Our research team developed a questionnaire to measure various aspects related to the overall 
perception of the Packer Avenue Promenade project. Therefore, to measure this area of impact we 
elected to insert a question asking, “How would closing Packer Avenue to vehicular traffic and parking 
affect you?” Respondents were asked to indicate if they were more or less likely to drive or utilize 
alternative modes of transportation using a 1-5 Likert scale and results were captured and analyzed for 
trends. We also reviewed the Pennoni Transportation Impact Study to validate our findings. 
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Appendix M: Well-Being and 
Financial Costs of Lost Time in 
Traffic Methodology
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In order to measure these effects, we began by reviewing data presented in the Pennoni Transportation 
Impact Study in order to determine if and how much congestion will result from closing Packer Avenue. 
Among other things, the study is designed to measure the status quo conditions at all affected 
intersections and compare this data to forecast future conditions. To do so, a capacity analysis was 
modeled to evaluate the flow of traffic and the delay experienced by vehicles at intersections. Any 
resulting delay, measured in seconds, is then translated into an LOS and graded A-F in terms of 
operationality. 
We focused primarily on the length of delays to then be used in determining the degree to which those 
exposed to congestion will feel increased stress or be burdened financially. We then conducted a thorough 
literature review in order to quantify these specific impacts..
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Appendix N: Zoellner Parking Study
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We assessed the impact on the Zoellner Arts Center by conducting an online survey of Zoellner patrons 
via a link to a survey in an email. The survey was distributed to 100 frequent Zoellner attendees and had 
a 16% response rate. The survey was not randomly distributed because few Zoellner patrons have an 
email address on file. 
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